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Executive Summary 

Introduction  

The Districtôs current Municipal Separate Storm Sewer System (MS4) permit (Permit Number 

DC0000221, U. S. EPA 2011 and U. S. EPA 2012) requires the development of a Consolidated Total 

Maximum Daily Load ( TMDL ) Implementation Plan (Consolidated TMDL IP) for all waste load 

allocations (WLAs) assigned to District MS4 discharges. The permit further states that the Consolidated 

TMDL IP must include a schedule for attainment of the WLAs (including a final date and interim 

milestones as necessary); a narrative explaining schedules and controls used in the Consolidated TMDL 

IP, and a demonstration using modeling of how the WLAs will be attained.  

The Department of Energy and Environment ( DOEE; formerly known until August, 2015 as the D istrict 

Department of the Environment, or DDOE)  is the designated MS4 Permit Administrator for the District. 

This Consolidated TMDL IP document fulfills the MS4 Permit requirements and describes a plan and a 

timetable for how and when the Districtôs MS4 WLAs will be attained. It also includes benchmarks and 

milestones and a plan for tracking progress towards achievement of the WLAs. The Consolidated TMDL 

IP represents a ñconsolidatedò plan because it focuses on achieving load reductions in all of the Districtôs 

TMDL watersheds simultaneously, and using a consolidated modeling approach to track and report on 

these load reductions in a consistent, transparent, and straightforward manner.  

DOEE submitted a draft of this Consolidated TMDL IP to EPA and published the document for public 

comment on May 15, 2015.  This version of the Consolidated TMDL IP has been updated in response to 

comments from EPA and stakeholders. 

Background and Context  

Developing a Consolidated TMDL IP for the District and implementing progra ms and practices to achieve 

MS4 WLAs represent substantial challenges.  These challenges arise from both the number and nature of 

the Districtôs TMDLs and the inherent difficulty of planning for so many TMDLs in a consolidated fashion.  

The approach for developing this Consolidated TMDL IP, as well as the IP itself, is a reflection of these 

challenges. 

The IP development process began with an initial TMDL review which identified a number of issues with 

the original TMDLs and how they were developed.  These include questions regarding the validity of data 

that supported original inclusion on the Districtôs List of Impaired Waters (or 303(d) list, from Section 

303(d) of the Clean Water Act), inconsistencies in watershed and sewershed delineations that informed 

TMDL modeling, Event Mean Concentrations (EMCs) selected for TMDL modeling, and how effectively 

TMDL modeling efforts accounted for all potential sources of pollution within the District.  Further, many 

of the WLAs require levels of control that are beyond the capability of current BMP technologies.  These 

issues suggest that many TMDLs may need to be revisited to develop updated and more accurate WLAs 

and endpoints.  While acknowledging these limitations, the final WLA attainment dates projected in the 

Consolidated TMDL IP represent the Districtôs best efforts to make long-term implementation 

projections, and are included to meet the requirements of the Districtôs MS4 Permit. 

Beyond the long-term schedule for WLA attainment, the Consolidated TMDL IP establ ishes a consistent 

framework for projecting and tracking BMP implementation, and accounting for the pollutant load 

reductions that will occur throughout the Districtôs MS4 area over the next 25 years.  Simultaneously, the 

District will be collecting new an d improved data, information, and adaptively managing to inform better 

long-term projections, in the interest of developing a more refined, updated schedule for WLA 

attainment.  
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Development of the Consolidated TMDL IP  

The Consolidated TMDL IP is organized around three different components to address the major 

categories of pollutants, including (1) PCBs, (2) Trash, and (3) all other pollutants including sediment, 

nutrients, bacteria, BOD, metals, and toxics. For PCBs, DOEE will focus on source identification and 

control methods, as recommended in the original TMDLs. The trash plan follows the draft Anacostia 

River Watershed Trash TMDL Implementation Strategy, published by DDOE in December 2013. For all 

other pollutants,  WLA achievement will be achieved through implementation of stormwater management 

practices and source control methods. 

The Consolidated TMDL IP addresses individual MS4 WLAs for over twenty different pollutants in over 

forty different tributaries and main stem reaches of the Anacostia and Potomac rivers and Rock Creek. 

Development of the Consolidated TMDL IP was supported by a Stakeholder Group with representatives 

from government agencies, environmental organizations, and other public and private sector in terests. 

The views and suggestions expressed by the stakeholders - individually and as a group - were important 

and contributed substantially to all aspects of IP development. The Consolidated TMDL IP was also 

developed in the context of other existing watershed and TMDL implementation plans, such as the 

Anacostia, Oxon Run and Rock Creek TMDL implementation plans and the Chesapeake Bay TMDL Phase 

II WIP. While the Consolidated TMDL IP incorporated some elements of these plans, the Consolidated 

TMDL IP is t he controlling document for complying with MS4 WLAs in the District.  

A summary of applicable MS4 WLAs to be included in the Consolidated TMDL IP was developed through 

a review of TMDL documents. This review initially identified 518 individual MS4 WLAs, inc luding 406 

annual, seven seasonal, two monthly, and 103 daily WLAs. A number of these WLAs were subsequently 

removed from the IP because they were superseded, replaced, not applicable, or not needed. As a result, 

only 344 WLAs were retained in the IP, incl uding 239 annual, seven seasonal, one monthly, and 97 daily 

WLAs. Of these, some are not modeled because WLA achievement will be assessed through source control 

or management plans. This leaves 293 WLAs that are evaluated through modeling, including 206 annual, 

7 seasonal, 1 monthly, and 79 daily WLAs.   

Additional data collection and analysis were done to support the development of the Consolidated TMDL 

IP. These additional data sets consisted of: 

¶ Information underlying the original TMDLs (pollutant source s, event mean concentrations 

[EMCs] used to develop original pollutant loads, original TMDL endpoints, etc.)  

¶ Watershed and sewershed delineations 

¶ Existing BMPs and BMP load reduction effectiveness information  

¶ MS4 and ambient water quality data 

¶ Existing WI Ps/TMDL IPs in the District  

As new and improved data is collected and becomes available, DOEE intends to revisit TMDLs where 

appropriate and will update the Consolidated TMDL IP to remain consistent with the latest approved 

TMDL WLAs.  

Compliance  Strategy  

DOEEôs approach for developing a Consolidated TMDL IP that complies with the permit requirements 

was to model projected BMP implementation and load reduction over time, and compare current loads at 

given points in time to the WLAs. The modeling of projected  WLA attainment focused on the annual 

WLAs. It is anticipated that the load reduction practices and requirements implemented to achieve annual 

WLAs will result in achievement of any seasonal, monthly, or daily loads for which there are also WLAs. 

This approach is consistent with the precedent set by the EPA-approved Anacostia Sediment/Total 

Suspended Solids TMDL, in which annual modeling results were used to develop the daily WLA and the 
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presumption was made that the daily WLA, when averaged over a year, would meet water quality 

standards (WQS)1. However, tracking progress towards WLA attainment will occur for all WLAs, 

including annual, seasonal, monthly, and daily expressions. 

The IP Modeling Tool  

An IP Modeling Tool was developed to model the stormwater runoff volumes, pollutant loads generated, 

and load reductions achieved through stormwater management. In order to determine how much load 

reduction was required to meet an individual WLA, the pollutant load "gap" between current conditions 

and the WLA was determined through application of the modeling tool. Methods for closing the gap and 

meeting WLAs were evaluated using a "scenario analysis." Load reduction is expected to be achieved 

through three different types of stormwater management components, inclu ding:  

¶ Programmatic and source control efforts;  

¶ BMP Implementation from regulated development and redevelopment activities required by the 

District's 2013 Stormwater Management Rule (see http:// DOEE.dc.gov/swregs); and  

¶ BMP implementation from other program s. 

Benchmarks and Milestones  

Annual benchmarks were developed for each pollutant/waterbody combination. These benchmarks were 

set based on the average annual amount of pollutant reduction that must be achieved in order to meet the 

WLA by the date projected by the modeling. Five-year milestones were also set for the Consolidated 

TMDL IP  and represent enforceable targets towards implementing stormwater management practices . 

For the purposes of the IP, milestones were developed and set for the entire MS4 area, with estimates of 

expected implementation at the major basin level (i.e., for the Anacostia, Potomac, and Rock Creek 

basins).  Different types of milestones were generated for the IP for different implementation timeframes. 

Milesto nes developed for the time period 2016-2040 were based on area controlled to a 1.2ò retention 

standard by stormwater BMPs. However, because projections of regulated development are not available 

beyond 2040, milestones developed for the time period after this date were based on extrapolations of 

projected rates of development and load reduced by stormwater BMPs. These extrapolations lack the 

spatial and temporal specificity of the near-term planning  data. In addition, the IP Modeling Tool projects 

that even after the entire MS4 area is retrofitted some combination of new technologies, improved BMP 

efficiencies, or BMP treatment trains will be required to achieve additional load reduction after 2127. 

Therefore, setting milestones based on load reduction achieved is most appropriate for the time 

increments after 2040. A summary of the 2020 -2040 milestones is presented in Table ES-1 below.  

  

                                                             
1
 {ŜŜ ǇŀƎŜ р ƻŦ ǘƘŜ нллт ά5ŜŎƛǎƛƻƴ wŀǘƛƻƴŀƭŜΤ ¢ƻǘŀƭ aŀȄƛƳǳƳ 5ŀƛƭȅ [ƻŀŘǎΤ !ƴŀŎƻǎǘƛŀ wƛǾŜǊ .ŀǎƛƴ ²ŀǘŜǊǎƘŜŘ CƻǊ 
{ŜŘƛƳŜƴǘκ¢ƻǘŀƭ {ǳǎǇŜƴŘŜŘ {ƻƭƛŘǎΤ aƻƴǘƎƻƳŜǊȅ ŀƴŘ tǊƛƴŎŜ DŜƻǊƎŜΩǎ /ƻǳƴǘƛŜǎΣ aŀǊȅƭŀƴŘ ŀƴŘ ǘƘŜ 5ƛǎǘǊƛŎǘ ƻŦ 
/ƻƭǳƳōƛŀΦέ 
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Table ES-1. 2020-2040 Milestones in Cumulative Area (in acres) Managed 

Major Basin 2020 2025 2030 2035 2040 

Anacostia 552 1104 1655 2207 2759 

Potomac 335 670 1005 1340 1675 

Rock Creek 151 302 454 605 756 

TOTAL 1,038 2,076 3,114 4,152 5,190 

WLA Achievement  

The full schedule for WLA attainment can be found in Section 6.1. This schedule reflects the fact that 

many of the load reduction targets require over 90 percent load reduction, which is in excess of the 

treatment capacity of existing BMP technology. Consistent progress is made over time, but many WLAs 

are not achieved until some years into the future.  

Modeling results and projections indicate that by 2040, 28 percent of the MS4 area will be retrofitted with 

BMPs capable of retaining the 1.2ò storm event consistent with the Districtôs stormwater management 

regulations. However, modeling results show that even when 100 percent of the MS4 area is retrofitted to 

retain the 1.2ò storm event (effectively eliminating runoff from 90 percent of the storms in the District), 

this level of control will still be insufficient to achieve many WLAs and additional measures will be 

required . 

Programmatic Milestones  

In response to comments received from EPA and stakeholders, DOEE revised and updated the 

Consolidated TMDL IP to include a series of programmatic milestones in addition to the n umeric 

milestones established above.  The intent of these programmatic milestones is to accelerate the 

implementation of stormwater management and stormwater pollutant load reductions in the near -term, 

while longer term adjustments are made to the Districtôs TMDLs and Implementation Plan modeling tool. 

The programmatic milestones are discussed in detail in Section 6.7, but include: 

¶ Committing $12.75 million to establish a Stormwater Retention Credit Purchase Agreement 

Program 

¶ Developing a list of targeted watersheds and targeted implementation approaches 

¶ Evaluating options for increasing the Districtôs Stormwater Fee 

¶ Identifying priority TMDLs in need of revision, conducting intensive monitoring to support 

TMDL revisions, and completing priority TMDL revisio ns 

¶ Conducting a cost/benefit analysis of potential changes to existing stormwater management 

regulations 

¶ Updating the Consolidated TMDL IP modeling tool, the TMDL IP and its associated schedule 

¶ Exploring the ability to convene a new Stakeholder Group to evaluate stormwater management 

activities and priorities  
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Adaptive Management  

DOEE plans to use the principles of adaptive management to re-evaluate and update the IP on a regular 

basis. DOEE collects information on BMP implementation, MS4 discharges, and oth er relevant 

information, and it plans to use these data to determine if sufficient progress is being made towards 

achieving interim milestones and WLAs, and thus whether or not a course change is needed through 

adaptive management. This process involves evaluating modeling results on a regular basis (at least 

annually). If the modeling and monitoring results and evaluation of milestones and benchmarks indicates 

that insufficient progress is being made towards meeting WLAs, the adaptive management approach 

allows DOEE to change course and implement new approaches to try to get back on track to meet WLAs.  

Progress towards achieving interim milestones and WLAs will be tracked using modeling, monitoring, 

and other programmatic tracking. The IP Modeling Tool will be the primary method used for tracking. 

The BMP inventory will be updated on a regular basis, and the model will be run with the updated BMP 

inventory to determine current loads and whether WLAs have been met. Monitoring will be used to 

provide supplemental water quality, habitat quality , and BMP implementation  information that can help 

inform an unde rstanding of what is happening in the watershed. It should be noted that since most of the 

watersheds which have MS4 WLAs have other pollutant sources, watershed monitoring data cannot be 

used to evaluate the success of MS4 WLA achievement. DOEE will also track other programmatic 

elements which contribute to load reduction, but which cannot currently be quantified in terms of load 

reduction ï such as the number of outreach activities performed. 

Funding the  Consolidated TMDL IP  

A review and compilation of f unding to implement the Consolidated TMDL IP was conducted. The IP was 

developed based on known public resources and projected rates of regulated development and 

redevelopment under the Districtôs 2013 Stormwater Management Rule.  There are several available 

sources of public funding, including the Enterprise Fund, the Anacostia River Clean Up and Protection 

Fund, EPA Clean Water Act Grants, and EPA Chesapeake Bay Program Funds. These sources provide 

approximately $ 9 million annually for direct inves tment in BMPs that are not otherwise required by the 

Districtôs stormwater regulations. The investment in BMPs by regulated projects under the Districtôs 2013 

Stormwater Management Rule is projected to be many times greater than the investment in non-

regulated BMPs, and will include commitment of additional public resources for compliance with 

stormwater management regulations for publicly funded projects.  

Public Outreach  

A Public Outreach Plan is also included as part of the Consolidated TMDL IP. The goal of this public 

outreach plans are to inform the general public about the Consolidated TMDL IP, educate the public 

about stormwater management and District stormwater management programs, engage specific interest 

groups, and provide the most updated information on the IP on a continuing basis. Methods for 

implementing the Public Outreach Plan include public meetings, annual status reports, public com ment 

periods for plan revisions and a dedicated project website (www.dcstormwaterplan.org ).   

Conclusion  

The Consolidated TMDL IP establishes a comprehensive tool to forecast, track and report on reductions of 

stormwater polluti on. Significant  progress toward reducing pollution  will be achieved with the level of 

effort and funding that is anticipated and described in the IP. DOEE will use an adaptive management 

process to incorporate new information into the IP and the IP Modelin g Tool as it becomes available, and 

the milestones and benchmarks and projected WLA attainment dates will be updated accordingly. Thus 

the IP is a living document that will evolve to better forecast WLA attainment over time as TMDLs are 

revised and the understanding of stormwater and BMPs improves through implementation . 

file://ltidcdc02.limno.com/projects/DDOEIP/Task%201-3%20Consolidated%20TMDL%20IP/Draft/www.dcstormwaterplan.org
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1. Introduction 

The District of Columbia owns and operates a Municipal Separate Storm Sewer System (MS4) that is 

designed to collect and drain stormwater. The District has an EPA-issued MS4 National Pollutant 

Discharge Elimination System (NPDES) permit that gives it the authority to operate the MS4 and 

discharge storm water to the Anacostia and Potomac rivers and their local tributaries within the District.    

The MS4 covers an area of 19,750 acres. As shown in Figure 1-1, the MS4 area surrounds the combined 

sewer system (CSS) area ï an area of the city where stormwater is collected and drained along with 

sanitary sewage. Both of these sewage systems have outfalls along water bodies where the pollutant load 

associated with stormwater and, in the case of the CSS, sanitary sewage is discharged. The CSS is operated 

by DC Water under a separate NPDES permit. Figure 1-1 shows the MS4 and CSS area, as well as the 

major waterbodies in the District . 

 
Figure 1-1- Sewershed Delineations for the District of Columbia 
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The District Department of the Environment ( DOEE; formerly known until August, 2015 as the District 

Department of the Environment, or DDOE ) identified impaired water bodies across the District during 

the late 1990s and early 2000s. The listing of these impaired water bodies led to development of 26 Total 

Maximum Daily Load (TMDL) studies. These TMDL studies allocate the quantity of each pollutant that 

can be discharged without violating WQS. The allocations assigned to the MS4 are called wasteload 

allocations, or WLAs.  

DOEE is required to develop a Consolidated TMDL Implementation Plan as established in the Districtôs 

current MS4 permit ( Permit Number DC0000221, U. S. EPA 2011 and U. S. EPA 2012). One specific 

requirement in the MS4 permit is:  

For all TMDL wasteload allocations assigned to District MS4 discharges, the permittee shall 

develop, public notice and submit to EPA for review and approval a consolidated TMDL 

Implementation Plan within 30 months of the effective date of this permit provision.  

The MS4 permit fu rther states that:  

The Plan shall include:  

1. A specified schedule for attainment of WLAs that includes final attainment dates and, where 

applicable, interim milestones and numeric benchmarks.  

a. Numeric benchmarks will specify annual pollutant load reductions and the extent of 

control actions to achieve these numeric benchmarks.  

b. Interim milestones will be included where final attainment of applicable WLAs 

requires more than five years. Milestone intervals will be as frequent as possible but 

will in no case be greater than five (5) years.  

2. Demonstration using modeling of how each applicable WLA will be attained using the 

chosen controls, by the date for ultimate attainment.  

3. An associated narrative  providing an explanation for the schedules and controls included in 

the Plan.  

4. Unless and until an applicable TMDL is no longer in effect (e.g., withdrawn, reissued or the 

water delisted), the Plan must include the elements in 1-3 above for each TMDL as approved 

or established.  

5. The current version of the Plan will be posted on the permittee's website.  

The Consolidated TMDL Implementation Plan (IP) described and established in this document meets 

these requirements. It is founded on two important document s:  

¶ An Implementation Plan Methodology ( DDOE, 2014) that organized the background material and 

process for developing the IP; and 

¶ A Comprehensive Baseline Analysis (DDOE, 2015a) that documented the development of the IP 

Modeling Tool and quantified the baseline condition (circa 2000) and current condition (circa 

2014) pollutant loads, and the pollutant loads reductions remaining that are necessary to attain 

MS4 WLAs. 

The Consolidated TMDL IP is very detailed and complex. It addresses over 200 individual annual MS4 

WLAs for over twenty different pollutants. In addition, the WLAs are assigned to over forty different 

tributaries and mainstem reaches of the Anacostia and Potomac rivers and Rock Creek. The Consolidated 

TMDL IP also builds on recent actions that the District has taken to increase stormwater management 

and reduce pollutant loads. These activities are described in more detail in Section 2 below.  
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Development of the Consolidated TMDL IP was supported by a Stakeholder Group with representatives 

from government agencies, environmental organizations, and other public and private sector interests. 

The views and suggestions expressed by the stakeholders - individually and as a group - were important 

and contributed substantially to all aspects of IP development.  

The Consolidated TMDL IP is described in this document is organized as follows:  

Executive Summary.  The Executive Summary is added to provide an overview of content and to 

emphasize the key points of the Consolidated TMDL IP in a concise manner. 

Section 1. Introduction. The Introduction provides background on the Consolidated TMDL IP and a 

forecast of sections and their composition.  

Section 2. Permit Requirements and Regulatory Compliance.  This section describes the 

Districtôs stormwater management strategy and the recent actions that the District has taken to increase 

stormwater management and reduce pollutant loads. It then summarizes the regulatory framework 

underpinning the Districtôs MS4 permit requirements to develop a Consolidated TMDL IP as well as the 

regulatory compliance strategy the District has implemented to meet this specific provision of the permit.  

Section 3. Data Collection and Analysis . This section summarizes the data collection and analysis 

that were done to support the development of the Consolidated TMDL IP. 

Section 4. Model Development.  This section describes development and application of the IP 

Modeling Tool used to track and account for pollutant load generation and load reduction across the 

District.  

Section 5. Implementation Plan: Assessment and Methods . This section describes how the 

amount of pollutant load reduction require d to meet the TMDLs is related to the baseline load (circa 

2000) and current conditions (circa 2014).  

Section 6. Implementation Plan :  WLA Attainment . This section describes the time table and the 

specific actions and programs that will lead to the required pollutant load reductions/WLAs.  

Section 7. Tracking Progress in Meeting MS4 WLAs.  This section describes modeling, monitoring 

and other tracking that will be carried out to evaluate implementation and improvement over time as the 

District works to reduc e pollutant loads and achieve its MS4 WLAs. 

Section 8. Public Outreach Plan . This section describes the outreach methods used to engage and 

inform the public about the IP.  

Section 9. Integration with other Watershed Planning Efforts.  This section describes how other 

watershed actions and planning documents are interpreted and incorporated into the IP.  

Section 10. Funding the Implementation Plan.  This section describes the amount of funding and 

the sources of funding that will be used support the level of BMP implementation and other pollutant load 

reduction programs contained in the IP.  
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2. Permit Requirements and Regulatory Compliance 

Strategy for IP 

2.1 Introduction 

This section summarizes the regulatory framework underpinning the Districtôs MS4 permit requirements 

to develop a Consolidated TMDL IP (IP), as well as the regulatory compliance strategy the District  has 

implemented to meet this specific provision of the permit.  

The permit language indicates models shall be used to assess and demonstrate attainment of the WLAs, 

and that both modeling and monitoring shall be used for demonstrating progress during implementation . 

As described more fully in Section 4, a modeling tool has been developed and applied to assess and 

describe attainment of WLAs under the permit requirements. Furthermore, a revised monitoring 

framework has also been developed to ensure that monitoring can be used to support demonstrat ion of 

progress towards meeting WLAs and that this monitoring is coordinated across all DOEE departments. 

Section 4.10.3 of the permit also notes that there is potential for the WLA to no longer be applicable, for 

instance, if there are data to demonstrate that the waterbody may be de-listed or if the TMDL is 

withdrawn for some reason. Updated monitoring data has led to the de-listing of several waterbodies for 

specific impairments, and thus some MS4 WLAs for these waterbodies are no longer applicable. In these 

cases, the Consolidated TMDL IP does not include further implementation plans to achieve the WLAs . 

Summaries of both the applicable WLAs and those that are no longer applicable are provided in Section 3. 

In addition, several errors have been identified in  MS4 WLAs as data has been reviewed. DOEE intends to 

resolve these issues outside of the implementation plan framework, and the Consolidated TMDL IP  

includes strategies to address these MS4 WLAs as they currently exist. However, as new data and analysis 

become available, these strategies may be revisited and revised as appropriate.   

Discussion on each of these topics is provided below, following a brief background on regulatory 

requirements.    

2.2 TMDLs and MS4 Permits 

Water quality issues and subsequent water quality -related studies such as TMDL studies serve as 

important drivers in developing limits and other requirements that are included in NPDES permits. For 

waterbodies on the 303(d) list  of impaired waters , states are required to develop a TMDL that calculates 

the maximum pollutant load that the water body can receive and still attain WQS . The WQS set the goals 

to be achieved in the water body, while the assessment and TMDL programs provide information that the 

permit writer uses to establish effluent lim its for discharges at a level necessary to achieve the goals. 

Specifically, for point sources, the NPDES regulations at 40 CFR 122.44(d) require the permit writer to 

develop permit limits based upon the assumptions included in approved TMDL WLAs. Once the 

appropriate permit limits for the discharge are established, the limits are written into the permit to 

authorize discharges into water bodies at levels that will achieve WQS.  

MS4 discharges are a unique situation because the CWA requires the permit to include permit limits 

based upon the reduction of pollutants to the maximum extent practicable (MEP) (See 33 USC 

1342(p)(3)(B)(iii)) rather than on a technology or water quality  basis. Between 1996 and 2010, EPA 

issued multiple policy statements to clarify h ow permit limits in MS4 permits should be established given 

the unique nature of the discharge (U.S. EPA 1996; U.S. EPA 2002b; U.S. EPA 2010a; U.S. EPA 2010b). 

Specifically, these policy statements explain that BMPs are preferred when discharges ñare highly variable 
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in frequency and duration and are not easily characterized.ò The 1996 document (U.S. EPA 1996) states 

that ñonly in rare cases will it be feasible or appropriate to establish numeric limits.ò In summary, these 

memos address the fact that discharges from storm events are highly variable in both volume and 

pollutant loads; and acknowledge, therefore, that there is no clear way to arrive at numeric permit limits 

for municipal stormwater discharges. The memos conclude that, when it is determined to be infeasible to 

calculate a numeric permit limit, BMPs are required in the permit as the effluent limits (see 40 CFR 

§122.44(k)). This BMP approach is also consistent with 40 CFR §122.45(e)(1).  

2.3 Specific TMDL-wŜƭŀǘŜŘ wŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ a{п tŜǊƳit  

The Districtôs MS4 permit includes several major requirements relevant to TMDLs and TMDL 

implementation. The requirements in the permit are set out in a number of different sections, but are 

summarized in the Section 1.4, Discharge Limitations.  This section states that: 

The permittee must manage, implement and enforce a stormwater management program 

(SWMP) in accordance with the Clean Water Act and corresponding stormwater NPDES 

regulations, 40 CFR Part 122, to meet the following requirements: 

1.4.1 Effectively prohibit pollutants . . . to comply with existing District of Columbia Water Quality 

Standards (DCWQS); 

1.4.2 Attain applicable wasteload allocations (WLAs) for each established or approved Total 

Maximum Daily Load (TMDL) for each receiving waterbody, consistent with 33 USC 

1342(p)(3)(B)(iii); 40 CFR Part 122.44(k)(2) and (3); and  

1.4.3 Compliance with all other performance standards and provisions contained in Parts 2 

through 8 of this permit shall constitute adequate progress toward compliance w ith DCWQS and 

WLAs for this permit term.  

Permit Section 4.10.3, IP, provides further clarification of the requirements related to TMDLs. It states:  

For all TMDL waste load allocations assigned to District MS4 discharges, the permittee shall 

develop, public notice and submit to EPA for review and approval an Implementation Plan . 

Together, these sections describe the requirements and methods for meeting the TMDL implementation 

components of the permit.  

Based upon the provisions above, the permit establishes the level of control and the use of BMPs as the 

effluent limits. 40 CFR 122.5 defines compliance with these limits and the other permit requirements as 

constituting compliance with the CWA. This interpretation of CWA regulations and NPDES requirements 

provi des the foundation for the Regulatory Compliance Strategy for the IP. 

Section 4.10.3 of the permit also notes that there is potential for the WLA to no longer be applicable, for 

instance, if there are data to demonstrate that the waterbody may be de-listed or if the TMDL is 

withdrawn for some reason (for example, if water quality sta ndards are revised.) Updated monitoring 

data has led to the de-listing of several waterbodies for specific impairments, and thus some MS4 WLAs 

for these waterbodies are no longer applicable. In these cases, the Consolidated TMDL IP does not include 

further implementation plans to achieve the WLAs . Summaries of both the applicable WLAs and those 

that are no longer applicable are provided in Section 3. In addition, several errors have been identified in 

MS4 WLAs as data has been reviewed. DOEE intends to resolve these issues outside of the 

implementation plan framework, and the Consolidated TMDL IP  includes strategies to address these MS4 

WLAs as they currently exist. However, as new data and analysis become available, these strategies may 

be revisited and revised as appropriate.   
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2.4 The Consolidated TMDL IP as MEP for TMDLs 

DOEE has analyzed its resources and the nature of the TMDLs and has developed the Consolidated TMDL 

IP to reflect TMDL implementation to the MEP.  The TMDL IP reflects known rates of public and private 

implementation, quantifiable programs and policy, and the WLAs as currently defined. This approach 

represents the current extent of DOEEôs authority and resources to implement BMPs, and allows for an 

adaptive management feedback loop to ensure that the IP remains on track. 

While this TMDL IP currently represe nts MEP, DOEE is also committed to evaluating additional actions 

and making programmatic steps to increase load reduction, as further described in Section 6.7. Should 

DOEE determine that implementation and load reductions can be increased in the future, th e MEP 

standard will be increased, and the IP will be updated accordingly. 

2.5 Regulatory Compliance Strategy 

Section 4.10.3 of the permit includes instructions for the content of the Consolidated TMDL IP  and 

provides direction on how to demonstrate compliance with the permit requirements. Specifically, the  

Consolidated TMDL IP must include:  

1. A schedule for attainment of the WLAs (final date and interim milestones as necessary; it should 

also be noted that the  schedule will be designed to achieve the WLAs as soon as possible) 

2. Demonstration using models for how each applicable WLA will be attained  

3. Narrative explaining schedules and controls used in the IP 

4. Requirement to follow elements 1-3 above until the TMDL is withdrawn, reissued or waterbody is 

de-listed 

5. Requirement to post the IP on the District website.  

As noted above, the permit language states that models shall be used to assess and demonstrate 

attainment of the WLAs, and that modeling and monitoring during implementation  shall be used for 

demonstratin g progress. As described more fully in Section 4, a modeling tool has been developed and 

applied to assess and describe a plan for attainment of WLAs under the permit requirements. This model 

will also be applied in the future to track BMP implementation, projected load reduction, and subsequent 

progress towards attainment of WLAs. Furthermore, a revised monitoring framework has also been 

developed to ensure that monitoring required under the permit is adequate to document progress in 

attaining WLAs.  

Because the IP has been designed to achieve compliance by reducing pollutants through the use of BMPs, 

the methods used to develop the original WLAs have been a key source of information for defining 

compliance. Generally, when WLAs are developed, the agency in charge of the process includes 

information related to the WQS, the assessment that led to the listing of the water, and the assumptions 

and calculations used to establish the WLA. Therefore, review of the documentation in the TMDLs was 

conducted to understand the assumptions that were part of the WLA development and to identify an 

appropriate compliance endpoint (e.g., source control, load reduction) for that WLA. Information 

regarding the listing of the waterbody was also important in cases where updated sampling indicated that 

impairments no longer existed and the water body could be de-list ed (for example, see discussion of 

updated impairments listings in Section 3.2.2.f of this document) . Data collected and reviewed to develop 

compliance points for indi vidual MS4 WLAs included:  

¶ MS4 discharge points and corresponding WLAs; 

¶ Pollutants to be controlled and level of control established in the WLA for the pollutant;  
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¶ BMP information;  

¶ Correlation of pollutants and BMPs in place, as well as an assessment of the level of additional 

controls needed for achieving the needed pollutant reductions. 

The following bullet list summarizes the permit requirements relative to TMDL implementation and the 

actions necessary to meet these requirements that are critical to the Regulatory Compliance Strategy. 

¶ The permit requires development of an IP to address TMDL WLAs. 

¶ Data used to develop the TMDLs and the MS4 WLAs was used to inform both the modeling and 

strategy to achieve the WLAs. Evaluation of these data led to individual  strategies for different 

WLAs. These strategies focus on implementation of source controls, BMPs to reduce loads, or 

additional data evaluation to support po tential de-listing of the water body.  

¶ The IP, through the modeling,  identifies controls ( i.e., amounts of BMP implementation ) 

necessary to achieve required load reductions. 

¶ Models and monitoring data will be used to determine the effect of BMPs in reducing pollutants . 

This applies to both development of the Consolidated TMDL Plan, which used modeling data to 

develop a plan that will m eet WLAs; and to implementation of the Plan, which will rely on m odels 

and monitoring data  to track progress. 

¶ Information from the monitoring and application of models will provide feedback on 

implementation, track progress , and support adaptive management decision-making on whether 

changes in strategy need to be made in order to meet objectives. This information will inform the 

need to adjust BMPs and overall implementation of the plan, using an iterative approach as 

described in the EPA policies.  

The information outlined in the preceding sections was used to develop specific strategies to address each 

MS4 WLA. The methodology by which each of these individual strategies was developed is discussed in 

the next section.  

2.6 Specific Strategies to Address Each MS4 WLA 

The IP includes specific types of strategies to address different MS4 WLAs. The individual strategies were 

based on a number of factors, including: 

¶ The type of pollutant/impairment;  

¶ The quality and applicability of the data and methods used to list the waterbody as impaired, 

develop the TMDL, and allocate loads to specific sources, including the MS4; 

¶ Information on expected TMDL implementation from the original TMDL document;  

¶ Current water quality or stream condit ion data; 

¶ Current levels of BMP (structural, non -structural, and programmatic) implementation in the 

watershed; 

¶ Current watershed restoration or other improvements in the watershed, as described in existing 

watershed restoration or IP documents; and 

¶ Other relevant data.    

Two primary strategies comprise the main approach toward meeting individual MS4 WLAs:  
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¶ Documenting source control as an adequate means of achieving the required pollutant reduction; 

and, 

¶ Quantifying pollutant load reduction through modelin g of BMP implementation.  

As stated earlier, there may be instances where data are insufficient or no longer support an existing 

TMDL or WLA. Several of these cases have already been identified. In these cases, it may be appropriate 

to re-evaluate the applicability and/or technical basis for the TMDL itself. This has already occurred with 

several MS4 WLAs for which updated sampling indicated that impairments no longer existed. Should 

future sampling and assessment indicate that additional TMDLs and MS4 WLAs should be evaluated for 

possible de-listing or other action, the Consolidated TMDL IP can be updated to reflect the current 

inventory of MS4 WLAs. It is envisioned that the TMDL evaluation would be documented within the 

implementation planning process, but  resolved outside of this framework, through other programs within 

DOEE.  Therefore, although some TMDLs may be re-evaluated ï either in the near term or in the future ï 

and potentially replaced, withdrawn, or otherwise modified, the Consolidated TMDL IP a ddresses all 

MS4 WLAs as they currently exist and includes a schedule and plan for achieving each one.   

In order to properly evaluate the types of source control and BMPs to be selected, the relevant 

information was evaluated and a specific strategy to address each MS4 WLA has been proposed. The 

steps involved in this evaluation included:  

¶ Information on the impairment listing was compiled and reviewed for potential issues that could 

impact the validity of the TMDLs and MS4 WLAs . Note: in a parallel process being done outside 

of the IP, EPA and DOEE have re-evaluated many of the impairments underlying the original 

toxics TMDLs. See Section 3.2.1.b for a discussion of this investigation. The results of this re-

evaluation have informed the IP, specifically by eliminating multiple MS4 WLAs from inclusion in 

the IP. See Section 3.2.2.f for  a summary of the results and how the MS4 WLA inventory was 

updated based on this investigation.  

¶ The strategy for addressing the MS4 WLA was based on the implementation expectations in the 

original TMDL document. For example  the implementation approach for addressing some MS4 

WLAs is focused on source control. This is the case for MS4 WLAs for certain toxic pollutants 

(such as PCBs) where MS4 WLAs are impractical to measure and where the TMDL has identified 

source control as the primary method for TMDL implementation. In these cases, the original 

TMDL was reviewed to identify the sources of the pollutant and the recommended 

implementation activities.  

¶ Determine if BMPs imp lemented to date have already achieved the load reduction necessary to 

meet the WLA. For example, the District has already developed several TMDL and watershed 

implementation plans and has begun implementing BMPs in some watersheds. Therefore, MS4 

WLAs may already have been achieved in some impaired water bodies. More current monitoring 

data may also be available to confirm this.  Even if WLAs have not been achieved through the 

previous implementation of BMPs, the load reductions achieved by these BMPs can be credited 

towards the total load reduction needed to meet the WLA, thereby reducing the amount of 

additional BMPs needed to meet the WLA. 

¶ The modeling framework was applied with the most updated information on load reductions by 

BMP type to develop the timeframe in which future BMPs implemented in each TMDL watershed 

will achieve MS4 WLAs. Modeled load reductions achieved through the implementation of BMPs 

were compared to MS4 WLAs over different time increments to evaluate projected progress in 

meeting WLAs over time.  
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¶ An adaptive management strategy with an iterative approach has been proposed. Use of the 

adaptive management approach over time leads to an optimal strategy for each MS4 WLA.         

The IP describes how the implementation methods for each MS4 WLA has been determined, what data 

were used to make the determination as to how the MS4 WLA will be implemented, how the 

determination was made, and how the implementation will be tracked.  

2.7 Daily and Other Expressions of WLAs 

The District has several TMDLs that include a daily expression of the TMDL in addition to the more 

common determination of TMDLs that are expressed as an annual or seasonal load. In general, annual 

and seasonal expressions of a TMDL are considered to be closely tied to the achievement of WQS. This is 

particularly true for those pollutants that exert their effect on water quality over the longer term. Annual 

or seasonal expressions of WLAs take into consideration the assimilative capacity of water bodies and a 

variety of environmental conditions through the use of models. These models account for seasonal 

differences in stream flow and temperature, and the discharge of intermittent sources of pollutants like 

stormwater that are triggered by rainfall. In contr ast, the daily expression of TMDLs tends to have less 

bearing on the actual load or load reduction required to achieve WQS or support a designated use. 

Where they exist, the daily expression of TMDLs as maximum daily loads and their linkage to WQS were 

carefully examined in the development of the IP. It is anticipated that the load reduction practices and 

requirements implemented to achieve annual or seasonal WLAs will result in achievement of the 

maximum daily load. Therefore, the focus of the IP is directed toward annual or seasonal WLAs, and it is 

assumed that the annual or seasonal WLAs are, in most cases, better aligned with regulatory compliance.  
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3. Data Collection and Analysis 

3.1 Introduction 

This section of the IP summarizes the data collection and analysis that were done to support the 

development of the Consolidated TMDL IP. It includes discussions of:  

¶ The 303(d) listing process and District TMDLs  

¶ Watershed and sewershed delineation 

¶ BMPs 

¶ Water quality data ï MS4 and ambient 

¶ Existing WIPs/TMDL IPs  

¶ QA/QC procedures 

3.2 The 303(d) Listing Process and District TMDLs 

This section provides a comprehensive summary and inventory of current TMDLs in the District and the 

history of TMDL development. The goals of this section of the IP are to: 

¶ Review and summarize the process and supporting data used to develop impairment listings and 

TMDLs; and  

¶ Summarize the TMDLs and MS4 WLAs that must be implemented and describe how the 

inventory was developed and QA/QCôed.  

The review and analysis that was undertaken to produce this summary and inventory also provides 

supporting information for the evaluation of potential methods for implementing TMDLs (e.g., 

quantifying pollutant load reduction, source control, etc.) to be discussed in Section 5.  As additional 

background information supporting the IP, a summary of each of the pollutants for which there is an MS4 

WLA in the District is provided in Appendix A , along with a discussion of comm0n sources of that 

pollutant and potential reduction strategies to address that pollutant . 

The review of the 303(d) listing process and District TMDLs summarizes the information needed to 

develop the IP. It includes : 

¶ The amount and breadth of supporting data used to list waterbodies as impaired; 

¶ The quality of this supporti ng data and its geographic distribution relative to the waterbodies 

listed as impaired (i.e., were actual data used for all impaired waterbodies, or were some 

waterbodies assumed to be impaired because downstream waterbodies were impaired);  

¶ The baseline loads used for the TMDL and how they were derived; 

¶ The development of the MS4 WLA and any stormwater or direct drainage load allocations (LAs);  

¶ The expectations for load reduction (in terms of expected percent reduction and/or pounds of 

pollutant reduced);  and 

¶ Potential approaches for achieving the MS4 WLA (e.g., source control, pollutant reduction 

through BMPs; other).  
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Note that all current TMDLs are addressed by this analysis ï even those currently being re-evaluated by 

EPA Region 3 and any TMDLs pending withdrawal.  

3.2.1 Analysis of Impairment Assessment and 303(d) Listing Methodology 

Section 303 of the CWA requires states (in this case, the District is considered a state) to periodically 

assess whether waters are attaining WQS and to provide a list (the 303(d) list) to EPA detailing the 

locations of nonattainment and the suspected reasons for impairments. TMDLs are then typically 

developed to control the pollutants causing these impairments.  

As part of its compliance with 303(d ) listing requirements, DOEE has developed either separate 303(d) 

lists or ñIntegrated Reportsò (IRs) that combine the CWA Section 305(b) requirements to report on 

general water quality conditions in the District with the 303(d) requirements to identify im paired 

waterbodies.  The District developed its first 303(d) list in 1998. An update was prepared in 2002, and 

revised reports have been prepared every two years since then. The most recent approved IR was 

prepared in 2014 and is titled Integrated Report t o EPA and US Congress regarding DCôs Water Quality-

2014 is (DDOE 2015). DOEEôs IRs include background information on the District waters and water 

pollution control programs, surface water assessments, and public health related assessments. The IR also 

includes discussion of methods by which the data generated by these monitoring programs are used to 

assess the Districtôs surface waters.  

DOEE uses a variety of methods to assess its waters, including: 

¶ Ambient water quality monitoring data;  

¶ Biological data from stream monitoring;  

¶ MS4 monitoring data;  

¶ Fish tissue contamination data; and 

¶ Previous assessments. 

DOEE assesses all use classes for each waterbody, including: 

ω Primary and secondary contact recreation ([Classes A and B];  

ω Protection and propagation of f ish shellfish and wildlife [Class C] ï otherwise known as ñaquatic 

lifeò use;  

ω Protection of human health related to consumption of fish and shellfish [Class D]; and  

ω Navigation [Class E].  

In general, all waters in the District are designated for each use type. WQS are established to protect these 

uses. Impairments are determined based on the frequency that WQS are not met.  

Use support for Class A and B designations are determined using water quality data compared to bacteria 

WQS.  

Use support for Class C designations is determined using a combination of available biological/habitat 

and water quality data. When streams with both conventional pollutant data and biological data are 

evaluated, the biological data are the overriding factor in aquatic life use decisions.  

Use support for Class D designations are based on known fish consumption advisories in effect during the 

assessment period.  
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3.2.1.a Class A and B Designations 

TMDLs done for impairments  of Class A and B designated uses include Oil and Grease TMDLs for the 

Anacostia (2003) and Kingman Lake (2003), the Anacostia Trash TMDL (2010), and all of the bacteria 

TMDLs (Anacostia and tributaries, 2003; Kingman Lake, 2003; Potomac and Tributaries, 2 004; Tidal 

Basin and Ship Channel, 2004; Oxon Run, 2004; C&O Canal, 2004; and Rock Creek mainstem, 2004). At 

the time most bacteria TMDLs were established, the bacteria WQS for the District was expressed in fecal 

coliform colonies. However, in 2005, the fe cal coliform WQS was changed to E. coli. Therefore, all of the 

bacteria TMDLs were updated to reflect the new E. coli WQS. This was done through the use of a ñbacteria 

translatorò that was developed jointly by EPA and DOEE. This translator uses the statistical relationship 

between paired fecal coliform and E. coli data collected in Districtôs waters to convert the original fecal 

coliform TMDL allocations into E. coli values . For more information on the trans lation of fecal colif orm 

allocations to E. coli allocations, see the memoranda documenting the development of the translation 

methodology (LimnoTech 2011 and 2012). 

3.2.1.b Class C Designations 

For District waters, evaluation of the aquatic life use support designated use is based on a comparison of 

measured stream biological conditions (including benthic macroinvertebrate, fish, and habitat conditions) 

to the condition of reference streams in Maryland. District waters are first divided into the appropriate 

ecoregion (either coastal plain or piedmont), and compared to an average score of reference streams from 

the same ecoregion. Comparisons are expressed as a percentage of reference stream condition. A District 

stream is deemed óimpairedô at 0-79 percent of reference stream condition, and ónon-impairedô at 80-100 

percent of reference condition (DDOE 2012).  

Data for assessment of the aquatic life designated use comes from annual water quality monitoring and 

periodic biological stream monitoring, which is conducted on a rotating schedule.  

Data used for the 2012 Integrated Report included:  

¶ Statistical evaluation of ambient water quality data collected between 2007 and 2011 analyzed for 

a wide range of pollutants (metals, pesticides, other organics, TSS, nutrients); 

¶ Habitat assessments completed in 2010 and 2011 performed on all core and second round 

streams;  

¶ Biological data collected during 2002 -2003 and 2009.  

In addition, many of the exceedances of the water quality criteria that support Class C designated uses of 

Protection and Propagation of Fish, Shellfish and Wildlife are questionable. The 2010 Rock Creek WIP 

identifies multiple pollutants - including arsenic, mercury, PAHs, chlordane, heptachlor epoxide, dieldrin, 

DDD, DDE, DDT, and PCBs ï as being primarily non -detect values in the water quality sampling (note 

that additional sampling was completed for many of these pollutants  in the Fall of 2013. See discussion in 

the paragraphs below regarding sampling results, and see Section 3.2.2.f for a summary of impairments 

removed from the draft 2014 IR  as a result of this sampling ). Yet when non-detect values were used in 

developing representative outfall concentrations, they were set at one-half of the detection limit. This 

practice caused these pollutants to exceed their respective water quality criteria. While setting the 

concentration of non -detect values at half of the detection limit is standard practice for some types of 

evaluations, it is inappropriate for this type of evaluation, because the water quality criteria is below the 

detection limit for these pollut ants. Thus it is unclear whether the pollutant concentrations actually 

exceed water quality criteria. The correct method for making this assessment is to use a detection limit 

below the water quality criteria for that pollutant.  



Consolidated TMDL Implementation Plan ð Revised Draft    August 2016 
 

                        Page | 14 

While this improper use of water quality data is identified specifically for Rock Creek, the same 

methodology was applied to list other waters as impaired for Class C designated uses of Protection and 

Propagation of Fish, Shellfish and Wildlife because of organic and metals pollutants. For example, the 

Anacostia tributaries, Oxon Run, Kingman Lake, Potomac tributaries, and the Tidal Basin and Ship 

Channel are all listed as being impaired for Class C designated uses of Protection and Propagation of Fish, 

Shellfish and Wildlife because of organic and metals pollutants. Thus, each of these listings is 

questionable. 

There is an ongoing effort to investigate many of the toxics TMDLs for waters impaired for Class C 

designated uses, including TMDLs for PAHs, PCBs, pesticides and metals. A 2010 court order based on 

litigation brought by the Anacostia Riverkeeper and Friends of the Earth will vacate these TMDLs due to 

the lack of daily loads. However, the court has refrained from vacating the TMDLs until 2017 to allow EPA 

and DOEE time to revise the TMDLs to include daily loads. This will also allow time to re -examine the 

underlying impairments for these TMDLs. The original 303(d) toxics listings and TMDLs were based on 

the very limited data available at the time of TMDL development - primarily fish tissue data with some 

supplementary sediment and water quality data collected in the Anacostia River.  Assumptions arising 

from this limited data set were extended to Rock Creek and its tributaries and for tributaries to the 

Anacostia and Potomac Rivers. 

Since the original 303(d) toxics listings and establishment of the original toxics TMDLs, the District has 

changed the WQS for most of the toxics, with some criteria becoming less stringent and others more 

stringent. Because of the lack of toxics data for many of the water segments, and because the WQS have 

changed, EPA and DOEE decided to gather more data to support, confirm or revise the toxic impairment 

listings and then develop new TMDLs based on the new information collected.  As part of this process, 

EPA and DOEE have developed and initiated a toxic monitoring program to collect updated toxics data for 

the main stem of the Anacostia River and the tributaries to the Anacostia River, Rock Creek and the 

Potomac River.  

Results from three rounds of sampling between October 2013 and December 2013 have been reported. 

Metals were re-sampled in the Anacostia and its tributaries , Oxon Run and Foundry Branch (in the 

Potomac watershed), and Piney Branch (in Rock Creek.) Arsenic exceeded the 30 day human health 

criteria (HHC) concentration 2 at least once for most waterbodies sampled, including the Upper and Lower 

Anacostia and all of its tributaries except Popes Branch. Results did not exceed the HHC concentration for 

Piney Branch in the Rock Creek watershed or Foundry Branch or Oxon Run in the Potomac watershed. 

For the other metals, only zinc in the Lower Anacostia segment showed any exceedances of the HHC.  

PCBs showed exceedances of the HHC in all waterbodies sampled, including all Rock Creek tributaries 

and Fort Stanton, Hickey Run, Nash Run, Popes Branch, the Texas Avenue Tributary, and Watts Branch 

in the Anacostia watershed. Exceedances of HHC for PAHs occurred in the Lower Anacostia, Fort 

Stanton, Hickey Run, Kingm an Lake, Nash Run, Popes Branch, and Texas Avenue Tributary in the 

Anacostia watershed, but no exceedances occurred in Watts Branch in the Anacostia watershed or in any 

of the water segments sampled in the Potomac or Rock Creek watersheds. 

Resampling for pesticides (chlordane, DDD, DDE, DDT, dieldrin, and heptachlor epoxide) yielded many 

more exceedances of both HHC and the 4-day average Criterion Continuous Concentration (CCC). The 

Texas Avenue Tributary showed exceedances of the CCC for chlordane, DDD, DDE, and DDT, and of the 

HHC for dieldrin, and heptachlor epoxide. This waterbody was the only segment to show exceedance of 

DDD. The Upper and Lower Anacostia and Kingman Lake also showed exceedances of the CCC for DDT 

                                                             
2
 Note that the exceedances discussed in these cases are assuming the single sample is representative of the 30-

day average for the standard. 
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and of the HHC for Fenwick Branch. Popes Branch and Hickey Run showed exceedances of the CCC and 

HHC, respectively, for DDE.  

Almost all water segments evaluated showed exceedances of the HHC for dieldrin and heptachlor epoxide, 

with the Upper and Lower Anacostia, Fort Stanton, Kingman Lake, Popes Branch (not sampled for 

dieldrin) , and Watts Branch (not sampled for heptachlor epoxide) in the Anacostia watershed; Klingle 

Valley and Melvin Hazen in the Rock Creek watershed; and Oxon Run (dieldrin only), the Tidal Basin and 

Washington Ship Channel in the Potomac watershed being the only exceptions.  

Chlordane was found to exceed the HHC for the Upper and Lower Anacostia, Hickey Run, Kingman Lake, 

Nash Run, and Watts Branch in the Anacostia watershed and Broad Branch, Dumbarton Oaks, Luzon 

Branch, Piney Branch, and Soapstone Creek in the Potomac watershed, and to exceed the CCC for Popes 

Branch and Texas Avenue Tributary in the Anacostia watershed.  

Overall, these results indicate that many TMDL pollutants are still found at concentrations exceeding  

various criteria in District waters. However, not every pollutant for which there is a TMDL requirement in 

a specific waterbody segment was found to exceed criteria in that segment. Therefore, additional sampling 

is needed to determine if all impairments exist, and/or if some TMDLs should be revised because the 

impairment can no longer be confirmed.            

3.2.1.c  Class D Designations 

According to the impairment citations in the original TMDLs, o nly three TMDLs were completed to 

address water segments listed as impaired for protection of human health related to consumption of fish 

and shellfish ï the Upper and Lower Anacostia mainstem and the Washington Ship Channel. However, 

the pollutants identified as causing these impairments are very diverse, and include: metals and organics 

(Anacostia and Tributaries Metals and Organics, 2003; TSS (Anacostia Watershed TSS, 2007); TN, TP 

and BOD (Anacostia Watershed Nutrients and BOD, 2008); PCBs (Anacostia and Potomac PCBs, 2007); 

and pH (Washington Ship Channel pH, 2004) . These same pollutants are identified as causing different 

impairments in other waterbodies (for example, metals and organics are listed as pollutants causing 

impairment of  the Protection and Propagation of Fish, Shellfish and Wildlife designated use in the 

Anacostia tributaries, Oxon Run, Kingman Lake, Potomac tributaries, and the Tidal Basin and Ship 

Channel). This raises questions about whether the pollutants identified as causing impairments (and thus 

the pollutants for which TMDLs are conducted) are b eing identified correctly.  

In addition, there may be no direct link between fish tissue data and impairments of the protection of 

human health related to the consumption of fish and shellfish designated use for the Washington Ship 

Channel. The 2006 IR states that ñFish tissue data used to issue advisories are collected at stations on the 

Anacostia and Potomac Rivers. If no barrier for fish movement exists, it is assumed that fish move freely 

to the smaller streams and other waterbodies.ò Thus, impairments of Class D designated uses can be 

assigned to tributaries despite the fact that there is no direct evidence of contaminated fish within the 

tributaries.  

3.2.1.d Conclusions 

Many of the impairment listings and the determination of the specific pollutants responsib le for 

impairments appear questionable. The 2012 IR acknowledges issues with the original TMDLs and states 

that:  

Many of these existing Districtôs TMDLs were established based on limited data and narrow 

modeling options available at the time. Most of these TMDLs need to be revised by taking into 

account new available data and improved understanding of the natural environmental processes. 

Revising these TMDL will provide an opportunity to develop more sophisticated water quality 
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models with enhanced prediction capabilities, and consequent upon that, an improved 

implementation plan for better protection of the environment.  

In light of these findings, it is prudent to re -examine the scientific basis of the TMDLs and MS4 WLAs. 

Many of the TMDLs are based on data, analysis and modeling that was performed 10 to 15 years ago. An 

example of such a re-examination is currently underway with updated water quality sampling to look at a 

number of toxics TMDLs (see discussion of this sampling under ñClass C Designationsò). Revisiting the 

scientific basis of the TMDLs and MS4 WLAs during the early phase of implementation over the next 

NPDES permit cycle could be coordinated with implementation of BMPs designed to address TMDLs that 

are not based on questionable data. These BMPs would address all impairments, and thus this process 

would not impede implementation, although it would verify the level of control needed.  

3.2.2 TMDL/MS4 WLA Inventory  

3.2.2.a Background 

The first step in developing a Consolidated TMDL IP for the Districtôs MS4 WLAs is to develop a 

comprehensive inventory of the MS4 WLAs. This is a complex process because it involves reviewing and 

interpreting m any historic TMDL -related documents, including TMDL studies, EPA Decision Rationale 

documents, court rulings, databases, and other data sources to determine the inventory. In some cases, 

TMDLs were developed and superseded by subsequent TMDLs. In other cases, TMDL studies have been 

conducted, but the studies have concluded that no TMDL is required . In addition, there are  also other 

cases where TMDL studies have been completed, but the result has been a recommendation to implement 

management strategies to control the pollutant in question; thus, these studies have not resulted in a 

numeric MS4 WLA for that pollutant. All of these different situations and scenarios must be accounted for 

in the TMDL/MS4 WLA inventory, although only some of these TMDLs and MS4 WLAs will result in 

numeric WLAs that can be tracked through modeling with the IP Mod eling Tool. However, all MS4 WLAs 

(numeric and non -numeric) will be addressed in this IP.      

3.2.2.b Summary of TMDL Studies in the District 

A total of 26 TMDL studies have been developed for impaired waters in the District - 15 for waterbodies in 

the Anacostia watershed, six (6) for waterbodies in the Potomac watershed, three (3) for waterbodies in 

the Rock Creek watershed, and two (2) that encompass impaired waters in both the Anacostia and the 

Potomac watersheds (note that two of those studies [the 2001 Anacostia BOD and nutrients TMDL and 

the 2002 Anacostia TSS TMDL] have been superseded by subsequent TMDLs [the 2008 Anacostia 

watershed  BOD and nutrients TMDL and the 2007 Anacostia watershed TSS/sediments TMDL, 

respectively]. Because these TMDLs have been superseded, they are not included in subsequent TMDL 

inventories). Altogether, these TMDL studies provide allocations for 23 different pollutants 3 in 44 

different waterbody segments. The TMDL studies include 518 individual MS4 WLAs , consisting of 406 

annual, 103 daily, seven seasonal, and two monthly WLAs. Of these, 33 are not evaluated in the IPMT, 

including :  two daily  TSS WLAs from the 2002 TSS TMDL that was superseded; 25 fecal coliform WLAs 

(24 annual and one monthly)  that have been replaced by E. coli WLAs; three non-numeric annual WLAs 

from the 1998 Hickey Run oil and grease, PCB and chlordane TMDL; and three TMDLs where it was 

determined that annual MS4 WLAs were not needed (these include BOD from the Fort Davis BOD TMDL 

and TSS and BOD from the TSS, Oil and Grease, and BOD TMDL in Kingman Lake). This leaves 485 

                                                             
3
 Note that there are 23 different pollutants for which TMDLs have been completed, but only 22 pollutants for 

which MS4 WLAs must be achieved. This is because fecal coliform WLAs have been translated to E. coli for the 
purposes of setting MS4 WLAs.  
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WLAs to be evaluated. Of these WLAs, 376 are annual, 101 are daily, seven are growing season, and one is 

monthly.  A summary of these TMDL studies is provided in Table 3-1 below. The table includes the name 

of each TMDL study; a sum of the total numeric and non-numeric MS4 WLAs in the TMDL study;  a 

summary of the types of WLA expressions in the study (e.g., annual, daily, or seasonal WLAs); and a 

summary of the types of pollutants for which  there are WLAs. There are also notes for each TMDL study 

that describe any caveats or discrepancies in the study. Finally, the total numbers of numeric and non-

numeric WLAs are provided at the bottom of the table .   

The first TMDL studies in the District were completed in 1998 (District Final Hickey Run TMDL Water 

Quality Management Plan to Control Oil and Grease, PCB, and Chlordane) by the District Department of 

Health  (DOH) Environmental Health Administration. This agency continued to develop TMDLs in th e 

District through 2004; by which time the vast majority of District TMDLs had been completed (21 of 26 

TMDL studies were completed by DOH between 1998 and 2004). However, in response to a suit filed by 

Friends of the Earth, Inc.,  in April 2006 t he U.S. Court of Appeal for the DC Circuit  vacated EPAôs 

approval of the 2001 BOD and nutrients and the 2002 TSS TMDLs. These TMDLs had expressed loads 

only as average annual loads or growing season loads, but the court ruled that the specification of average 

annual or growing season loads was not sufficient, and that the CWA specifies that TMDLs must be 

expressed as daily loads. In response to the courtôs decision, new TMDL studies for TSS and BOD and 

nutrients in the Anacostia River watershed were completed jointly  by DDOE and the Maryland 

Department of the Environment (MDE) in 2007 (TSS)and 2008 (BOD and nutrients). Thus, the 2007 and 

2008 TMDLs officially replace d the earlier 2001 and 2002 TMDLs and all MS4 WLAs included in the 

earlier TMDLs. Also in 2007, the Interstate Commission on the Potomac River Basin (ICPRB) released 

the Tidal Potomac and Anacostia PCB TMDL on behalf of DDOE, MDE, and the Virginia Departmen t of 

Environmental Quality. U.S. EPA Region 3 finalized the Chesapeake Bay TMDL in 2010, and DDOE and 

MDE released the Anacostia River Watershed Trash TMDL in the same year. 

Anacostia Riverkeepers, Friends of the Earth, and Potomac Riverkeepers filed an additional lawsuit in 

January 2009 challenging multiple TMDLs established for District waters because they did not include 

daily expressions. EPA conceded that these TMDLs were deficient, but represented to the court that any 

actions taken to address the absence of a daily load expression for bacteria TMDLs should also address 

the Districtôs revised bacteria WQS from fecal coliform to E. coli. The E. coli WQS had been promulgated 

in 2005 after approval of all of the Districtôs bacteria TMDLs. As a result of this lawsuit, DOEE updated all 

seven (7) of its bacteria TMDL studies, including TMDLs for bacteria in the Anacostia and its tributaries 

(2003); Kingman Lake (2003); the Potomac and its tributaries (2004); the Washington Ship Channel and 

the Tidal Basin (2004), the C&O Canal (2004); Oxon Run (2004); and the Rock Creek mainstem (2004). 

Because the assumptions and modeling underlying the original TMDLs were not challenged in the 

lawsuit, EPA used a bacteria translator tool to translate fecal coliform TMDLs to E. coli. These updated 

TMDLs included annual average, maximum daily, and average daily expressions of the MS4 WLAs, except 

in the case of Kingman Lake, which included monthly average instead of annual average MS4 WLAs.    
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Table 3 - 1. TMDL Studies and Current MS4 WLAs 

Major 
Basin 

TMDL Name 

Number 
of 
Numeric 
MS4 
WLAs 

Number 
of Non-
numeric 
MS4 
WLAs 

WLA 
Express-
ions 

Metals Organics Nutrients Sediment Bacteria Pesticides PCBs 

Other 
(Oil and 
Grease, 
BOD, 
Trash) 

Notes 

 

Anacostia 

District Final Hickey 
Run TMDL Water 
Quality Management 
Plan to Control Oil and 
Grease, PCB, and 
Chlordane (1998) 

0 3 
Non-

numeric 
narrative 

 X     X X 3 narrative WLAs   

Anacostia 

TMDL Upper Anacostia 
River Lower Anacostia 
River District of 
Columbia BOD (2001) 

0 0 Annual   X     X 

No MS4 WLAs 
provided 
(stormwater 
allocations included 
direct drainage). 
Superseded by 2008 
Anacostia 
Watershed 
Nutrients and BOD 
TMDL  

Anacostia 

Total Maximum Daily 
Loads: Upper Anacostia 
River, Lower Anacostia 
River, District of 
Columbia; Total 
Suspended Solids 
(2002) 

0 (see 
note 

below) 
0 Daily    X     

Superseded by 2007 
Anacostia 
Watershed TSS 
TMDL 
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Table 3 - 1. TMDL Studies and Current MS4 WLAs 

Major 
Basin 

TMDL Name 

Number 
of 
Numeric 
MS4 
WLAs 

Number 
of Non-
numeric 
MS4 
WLAs 

WLA 
Express-
ions 

Metals Organics Nutrients Sediment Bacteria Pesticides PCBs 

Other 
(Oil and 
Grease, 
BOD, 
Trash) 

Notes 

 

Anacostia 

District Final TMDL for 
Fecal Coliform Bacteria 
in Upper Anacostia 
River, Lower Anacostia 
River, Watts Branch, 
Fort Dupont Creek, Fort 
Chaplin Tributary, Fort 
Davis Tributary, Fort 
Stanton Tributary, 
Hickey Run, Nash Run, 
Popes Branch, Texas 
Avenue Tributary 
(2003) 

30 0 
 Annual, 

Daily 
    X    

Fecal coliform WLAs 
replaced by E. coli 
WLAs July 2014. 
Average daily loads 
not include as WLAs. 
Anacostia and Watts 
Branch WLAs, which 
were divided into 
Upper and Lower in 
original fecal 
coliform TMDL, are 
now combined. 
Nash Run WLA 
includes Maryland 
loads. 

Anacostia 

District TMDL for 
Organics and Metals in 
the Anacostia River and 
Tributaries (2003) 

125 0 Annual X X    X X   

Anacostia 
District Final TMDL for 
Oil and Grease in the 
Anacostia River (2003) 

2 0 Daily        X 

MS4 WLAs not 
provided; Decision 
Rationale document 
provides WLAs, but 
they include CSO 
and MS4 loads 

Anacostia 

District Draft TMDL for 
Biochemical Oxygen 
Demand in Fort Davis 
Tributary (2003) 

0 0 N/A        X 
EPA Decision Record 
indicates TMDL/MS4 
WLA not required 

Anacostia 
District Final TMDL for 
Fecal Coliform Bacteria 
in Kingman Lake (2003) 

3 0 
 Monthly, 

Daily 
    X    

Fecal coliform WLAs 
replaced by E. coli 
WLAs July 2014.  
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Table 3 - 1. TMDL Studies and Current MS4 WLAs 

Major 
Basin 

TMDL Name 

Number 
of 
Numeric 
MS4 
WLAs 

Number 
of Non-
numeric 
MS4 
WLAs 

WLA 
Express-
ions 

Metals Organics Nutrients Sediment Bacteria Pesticides PCBs 

Other 
(Oil and 
Grease, 
BOD, 
Trash) 

Notes 

 

Anacostia 
District Final TMDL for 
Organics and Metals in 
Kingman Lake (2003) 

13 0 Annual X X    X    

Anacostia 
District Final TMDL for 
TSS, Oil &Grease, BOD 
in Kingman Lake (2003) 

1 0 Daily    X    X 

EPA Decision Record 
indicates 
TMDLs/MS4 WLAs 
not required for TSS, 
BOD 

Anacostia 
District Final TMDL for 
Total Suspended Solids 
in Watts Branch (2003) 

4 0 
Annual, 
Growing 
Season 

   X      

Anacostia 

TMDL of 
Sediment/Total 
Suspended Solids for 
the Anacostia River 
Basin, Montgomery 
and Prince George's 
Counties, MD and the 
District (2007)  

26 0 

Annual, 
Growing 
Season, 

Daily 

   X     
Includes daily and 
growing season daily 
WLAs 

Anacostia 

TMDL of Nutrients/ 
BOD for the Anacostia 
River Basin, 
Montgomery and 
Prince George's 
Counties, MD and the 
District  (2008) 

39 0 
Annual, 
Daily 

  X     X  

Anacostia 

TMDL of Trash for the 
Anacostia River 
Watershed, 
Montgomery and 
Prince George's 
Counties, MD and the 
District (2010) 

4 0 
Annual, 
Daily 

       X  
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Table 3 - 1. TMDL Studies and Current MS4 WLAs 

Major 
Basin 

TMDL Name 

Number 
of 
Numeric 
MS4 
WLAs 

Number 
of Non-
numeric 
MS4 
WLAs 

WLA 
Express-
ions 

Metals Organics Nutrients Sediment Bacteria Pesticides PCBs 

Other 
(Oil and 
Grease, 
BOD, 
Trash) 

Notes 

 

Potomac 

District TMDL for 
Organics, Metals and 
Bacteria in Oxon Run 
(2004) 

15 0 
Annual, 
Daily 

X X   X X X  
Fecal coliform WLAs 
replaced by E. coli 
WLAs July 2014.  

Potomac 

District Final TMDL for 
Bacteria in the 
Chesapeake and Ohio 
Canal (2004) 

3 0 
Annual, 
Daily 

    X    
Fecal coliform WLAs 
replaced by E. coli 
WLAs July 2014.  

Potomac 

District Final TMDL for 
Fecal Coliform Bacteria 
in Upper Potomac 
River, Middle Potomac 
River, Lower Potomac 
River, Battery Kemble 
Creek, Foundry Branch, 
and Dalecarlia 
Tributary (2004) 

18 0 
Annual, 
Daily 

    X     

Potomac 

District Final TMDL for 
Organics and Metals in 
Battery Kemble Creek, 
Foundry Branch, and 
the Dalecarlia Tributary 
(2004) 

18 0 Annual X X    X X   

Potomac 
District Final TMDL for 
pH in the Washington 
Ship Channel (2004) 

1 0 Annual   X      

TMDL indicates that 
no reduction in 
phosphorus is 
needed to meet 
MS4 WLA 

Potomac 

District Final TMDL for 
Bacteria in the Tidal 
Basin and the 
Washington Ship 
Channel (2004) 

6 0 
Annual, 
Daily 

    X    
Fecal coliform WLAs 
replaced by E. coli 
WLAs July 2014.  
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Table 3 - 1. TMDL Studies and Current MS4 WLAs 

Major 
Basin 

TMDL Name 

Number 
of 
Numeric 
MS4 
WLAs 

Number 
of Non-
numeric 
MS4 
WLAs 

WLA 
Express-
ions 

Metals Organics Nutrients Sediment Bacteria Pesticides PCBs 

Other 
(Oil and 
Grease, 
BOD, 
Trash) 

Notes 

 

Potomac 

District Final TMDL for 
Organics in Tidal Basin 
and Washington Ship 
Channel (2004) 

20 0 Annual  X    X X   

Potomac, 
Anacostia  

TMDL for PCBs for Tidal 
Portions of the 
Potomac and Anacostia 
Rivers in District , MD, 
and VA (2007) 

17 0 
Annual. 
Daily 

      X   

Potomac, 
Anacostia 

Chesapeake Bay TMDL 
for Nitrogen, 
Phosphorus, and 
Sediment (2010) 

12 0 Annual X         

Rock 
Creek 

District Final TMDL for 
Fecal Coliform Bacteria 
in Rock Creek (2004) 

6 0 
Annual, 
Daily 

    X    
Fecal coliform WLAs 
replaced by E. coli 
WLAs July 2014.  

Rock 
Creek 

District  Final TMDL for  
Metals in Rock Creek 
(2004) 

8 0 Annual 
X 

 
        

Rock 
Creek 

District Final TMDL for 
Organics and Metals in 
Broad Branch, 
Dumbarton Oaks, 
Fenwick Branch, Klingle 
Valley Creek, Luzon 
Branch, Melvin Hazen 
Valley Branch, 
Normanstone Creek, 
Pinehurst Branch, Piney 
Branch, Portal Branch, 
and Soapstone Creek 
(2004) 

114 0 Annual X X    X X   

Total  485 3           
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Table 3 - 1. TMDL Studies and Current MS4 WLAs 

Major 
Basin 

TMDL Name 

Number 
of 
Numeric 
MS4 
WLAs 

Number 
of Non-
numeric 
MS4 
WLAs 

WLA 
Express-
ions 

Metals Organics Nutrients Sediment Bacteria Pesticides PCBs 

Other 
(Oil and 
Grease, 
BOD, 
Trash) 

Notes 

 

WLAs Not 
Required 

3 WLAs not required (Fort Davis BOD; TSS, BOD for Kingman Lake) 

WLAs 
Super-
seded 

25 fecal coliform WLAs superseded by E. coli WLAs; 2 Anacostia TSS WLAs superseded by subsequent TSS WLAs. 
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For additional information on the TMDL studies and where various MS4 WLAs apply on the ground, ñfact 

sheetsò for each TMDL study are provided in Appendix B, and maps of each of the waterbody segments 

with a MS4 WLA are provided in Appendix C. 

3.2.2.c Flaws in District TMDLs that Affect the IP 

TMDLs in the District typically account for the following sources:  upstream flows; point source 

wastewater (if applicable); CSO (if applicable); MS4 stormwater; and direct drainage/non -MS4 runoff. 

Typically, other potential sources, such as baseflow, direct atmospheric deposition, in-stream erosion, and 

contaminated sediment resuspension, were not evaluated, although there were exceptions. For example, 

direct atmospheric deposition was considered in the Potomac and Anacostia PCB TMDL, and in-stream 

erosion was evaluated in the Watts Branch TMDL and for some river segments in the Chesapeake Bay 

TMDLs. However, with respect to developing allocations, the MS4 WLA served as a general ñcatch-allò for 

loads that could potentially be attributed to these other sources. This has implications for implementation 

of MS4 WLAs as described below.  

First, the potential  sources described above were rarely evaluated to determine their specific contribution s 

to loadings into impaired waterbodies, and, even in some cases where these sources were evaluated, they 

were not assigned their own allocations. For example, the DC Small Tributaries Model, which was used 

for bacteria, metals, and organics TMDLs for all small tributaries in the District, included baseflow /dry 

weather flow in  its calculations of MS4 loads. Dry weather flow sampling showed that the dry weather 

bacteria EMC (280 MPN/ 100 mL) is higher that the WQS (200 MPN/ 100 mL) , which means there are 

likely dry weather sources (like leaking sewer, wildlife, cross connections, etc.) contributing to the bacteria 

load. Therefore, since baseflow was not given its own allocation in the TMDL, but instead was aggregated 

with the wet weather allocation, either dry weather flows need to be reduced (which is not typically the 

responsibility of the MS4 program), or load reduction s from wet weather surface runoff (including MS4s) 

must be increased in order to meet the MS4 WLA and compensate for the lack of a baseflow 

allocation/load reductions from baseflow .  

Second, with respect to allocations to runoff-based loads (CSO and MS4), much more information was 

available to characterize the CSS and the CSO loads than was available to characterize the MS4 loads. 

Much of the information on flows, EMCs, and the extent of the CSS area came from the Long Term 

Control Plan (LTCP), so CSS contributions and CSO WLAs were very well characterized in the TMDLs. In 

addition, the focus on CSOs and implementation of the LTCP led to CSO WLAs being based on what could 

be achieved for CSOs and what aligned with the LTCP. In contrast, MS4 WLAs were often developed 

based on what load reductions were necessary to meet the TMDL once CSO WLAs were achieved. In other 

words, there was typically no process or regulatory framework to determine what was feasible or 

achievable in terms of MS4 load reduction; instead, MS4 load reduction and MS4 WLAs were based on 

what was left to be done.  

In summary, the Districtôs MS4 WLAs may have inherent flaws. Some of these flaws represent issues that 

are known and documented (for example, the issues with the inclusion of baseflow in MS4 loads and 

differences in the development of CSO vs. MS4 WLAs). Others represent issues that are less well 

understood (such as the potential impacts of atmospheric deposition or contamination from sediment 

resuspension). In either case, the assignment of these loads as MS4 loads makes it more difficult to 

achieve MS4 WLAs, and confounds the potential technical ability to achieve those MS4 WLAs. As part of 

the ongoing re-evaluation of the Districtôs TMDLs, evaluation of all sources, and correcting allocations to 

account for these sources, will be considered.        
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3.2.2.d Developing the MS4 WLA Inventory 

Once the universe of TMDL studies in the District was determined, the individual TMDL studies were 

reviewed to identify MS4 WLAs. For the most part, MS4 WLAs were identifi ed clearly in the TMDLs. 

However, this was not always the case.  One issue was that most of the Districtôs TMDLs were developed 

between 2003 and 2004, which was the timeframe when EPA was clarifying its regulatory requirements 

for establishing WLAs for stormwater discharges in TMDLs 4.  Consequently, many of the older TMDL 

studies did not differentiate between stormwater loads from the MS4 system and areas that drained 

directly to the waterbodies (direct drainage areas).  As a result, many of the TMDL study documents have 

combined allocations for point source MS4 and nonpoint source direct drainage areas. In its review of 

these District TMDLs, EPA on occasion used the original modeling documentation on drainage areas to 

separate MS4 WLAs from direct drainage LAs. The net result is that some TMDL studies present MS4 

WLAs, while other MS4 WLAs are identified only in EPAôs Decision Rationale documents. Additionally, in 

the cases of the Anacostia Watershed TMDLs for TSS (2007) and BOD and nutrients (2008), MS4 WLAs 

for some waterbodies were only identified in the Point Source Technical memos. Therefore, the review of 

the TMDLs included review of all of these documents in order to identify MS4 WLAs. The source of each 

MS4 WLA (e.g., document name, page or table number) was documented for future reference, as were any 

explanatory notes (e.g., loads combined with Maryland loads; no numeric WLA; etc.).  

The next step after identifying the MS4 WLAs was to document each expression of that WLA. This is 

important because different subsets of the loading time series data must be evaluated for each of the 

different expressions of the WLA. Each TMDL document was reviewed, and the different expressions of 

the MS4 WLA were recorded. MS4 WLAs were typically expressed as annual averages, although in some 

instances the annual expression was not defined as an average ï only as an annual value. However, it was 

assumed that this meant an annual average. The Watts Branch and Anacostia Watershed TSS TMDLs 

(2003 and 2007, respectively) also expressed MS4 WLAs over the growing season from April through 

October. The 2003 Watts Branch TMDL did not assign an MS4 WLA, but assigned a nonpoint source load 

allocation to stormwater in terms of tons per growing season. The EPA Decision Rationale document then 

re-calculated the allocations to set MS4 WLAs and a margin of safety. The Decision Rationale document 

labels these WLAs as average annual growing season loads in tons/year, but the correct unit should be 

tons per growing season. Thus these WLAs were interpreted as tons/growing season. The 2007 Anacostia 

TSS TMDL expressed these seasonal loads as tons/season or tons/day during the season. 

The updated Kingman Lake E. coli MS4 WLA is expressed as a monthly average, as well as a daily average 

and a maximum daily value. In the origi nal TMDL, average existing loads were calculated by month for a 

wet year, a dry year, and an average year using an assumed stormwater concentration of fecal coliform of 

17,300 # / 100 mL. The maximum monthly TMDL load was calculated by reducing the maximum  

monthly existing load by 50 percent and assigning 10 percent as the MOS. The Kingman Lake E. coli 

TMDL is the only example of a WLA being expressed as a monthly maximum value. 

Many TMDLs include WLAs expressed in terms of a daily value. These include all of the newly-translated 

E. coli TMDLs, as well as the 2007 and 2008 Anacostia Watershed TMDLs for TSS and BOD and 

nutrients; the  Anacostia Trash TMDL; the Potomac and Anacostia PCB TMDL, which includes average 

daily values for PCBs for the mainstem Anacostia and Potomac segments; and the Kingman Lake TSS, 

BOD and oil and grease TMDL, which includes daily MS4 WLA for oil and grease.     

                                                             
4
Memorandum Establishing Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Storm Water 

Sources and NPDES Permit Requirements Based on Those WLAs, from Robert H. Wayland, III, Director, Office of 
Wetlands, Oceans and Watersheds, and James A. Hanlon, Director, Office of Wastewater Management, to Water 
Division Directors, Regions 1 - 10, dated November 22, 2002. 
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3.2.2.e Collection of Additional Relevant Data 

In addition to the MS4 WLA data, additional information that was relevant to TMDL im plementation 

and/or the development of the Consolidated TMDL IP was collected during the review of the TMDL 

documents. These data included: 

Å Existing (ñbaselineò) MS4 load. 

Å Existing (ñbaselineò) stormwater load if the TMDL did not break out MS4 baseline loads. 

Å Percent reduction of baseline load required to meet MS4 WLA. 

Å Nonpoint source stormwater (aka direct drainage) baseline load. 

Å Nonpoint source stormwater/direct drainage LA.  

Å Percent reduction of nonpoint source stormwater/direct drainage baseline load  required to meet 

stormwater/direct drainage LA.  

Å Potential or documented pollutant sources identified in the TMDL.  

Å Documentation of source of information described above (i.e., identification of document name 

and page numbers or table numbers for relevant information.  

Å Comments on the TMDL. These comments included identifications of potential problems with 

TMDL development (e.g., identification of potentially flawed impairment listing data), potential 

issues with allocations (e.g., evaluation of stormwater allocations to determine whether they 

included or excluded direct drainage loads), discussions of implementation expectations or 

strategies within the TMDLs, etc.  

3.2.2.f 2014 Updates to the 303(d) List and Impacts on TMDL Inventory 

The 2014 Integrated Report and 303(d) (DDOE, 2014) list include s updated impairment listings for toxics 

(metals and organics) for multiple waterbodies in the District. As discussed previously, concerns had been 

raised that previous impairment listings for metals and organics had been based on flawed or incomplete 

data. As part of the response to the Friends of the Earth vs. the Environmental Protection Agency, 446 

F.3d 140, 144 court ruling that required the development of daily limits for TMDLs in the District, 

additional sampling was done for many District waterbodies to fill data gaps with current information in 

preparation of converting existing TMDLs for these waterbodies to daily loads. In light of the concerns 

regarding the data used in the original impairment listings,  a complimentary  goal of this work was to use 

the data to either verify impairment of these waterbodies, or to indicate the need for additional data to 

determine the impairment status. Data collection for this impairment assessment included three rounds 

of sampling between October 2013 and January 2014. The monitoring included in situ water quality 

monitoring during one dry and two wet weather sampling events for the Anacostia River and Anacostia 

River tributaries, while one dry weather sampling event was performed in the Rock Creek and Potomac 

River tributaries.  

The results of the additional sampling  were used to update the 303(d) impairment listings for organics 

and metals TMDLs for the Anacostia and Potomac Rivers and Rock Creek. Using the updated listin gs, a 

total of  136 MS4 WLAs were moved into Category 3 status, which includes waterbodies for which there is 

insufficient available data and/or information to make a use support determination. These include 31 

MS4 WLAs for Anacostia tributaries; 6 MS4 WLAs  for Kingman Lake; 9 MS4 WLAs for Oxon Run; 10 

MS4 WLAs for Potomac tributaries; 18 MS4 WLAs for the Washington Ship Channel and the Tidal Basin; 

and 62 MS4 WLAs for Rock Creek tributaries. Based on discussions with EPA Region 3 regarding the 

original impa irment listings and TMDLs and the updated sampling results, DOEE concludes that the 

existing MS4 WLAs for these waterbodies are no longer supported by the data. Therefore, the MS4 WLAs 
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included in Table 3 - 2 are no longer applicable and the Consolidated TMDL IP does not include further 

implementation plans to achieve the WLAs. 

Table 3 - 2. MS4 WLAs Moved to Category 3 in 2014 303 (d) List 

TMDL Name Waterbody segment Pollutant 

District TMDL for Organics and Metals in 
the Anacostia River and Tributaries 
(2003) 

Fort Dupont 
Copper 

Zinc 

Hickey Run 

Dieldrin 

Heptachlor epoxide 

DDD 

DDT 

Nash Run 

Copper 

Zinc 

DDD 

DDE 

DDT 

Pope Branch 

Arsenic 

Copper 

Zinc 

Dieldrin 

DDD 

DDT 

Watts Branch - Lower 

DDD 

DDE 

DDT 

Heptachlor epoxide 

PAH1 

PAH2 

PAH3 

Watts Branch - Upper 

DDD 

DDE 

DDT 

Heptachlor epoxide 

PAH1 

PAH2 

PAH3 

 

 

District Final TMDL for Organics and 
Metals in Kingman Lake (2003) 

 

 

 

 

 

Kingman Lake 

Copper 

Zinc 

Dieldrin 

Heptachlor epoxide 

DDD 

DDE 
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Table 3 - 2. MS4 WLAs Moved to Category 3 in 2014 303 (d) List 

TMDL Name Waterbody segment Pollutant 

District TMDL for Organics, Metals and 
Bacteria in Oxon Run (2004) 

Oxon Run 

Arsenic 

Copper 

Zinc 

Chlordane 

Heptachlor epoxide 

DDT 

PAH1 

PAH2 

PAH3 

Organics and Metals in Battery Kemble 
Creek, Foundry Branch, and the 
Dalecarlia Tributary (2004) 

Dalecarlia Tributary 

Chlordane 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

Battery Kemble Creek 

Arsenic 

Copper 

Zinc 

 

 

 

 

 

 

 

 

 

District Final TMDL for Organics in Tidal 
Basin and Washington Ship Channel 
(2004) 

 

 

 

 

 

 

 

 

Tidal Basin 

Chlordane 

Dieldrin 

Heptachlor epoxide 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

Washington Ship Channel 

Chlordane 

Dieldrin 

Heptachlor epoxide 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

 

 
Dumbarton Oaks 

DDD 

DDE 
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Table 3 - 2. MS4 WLAs Moved to Category 3 in 2014 303 (d) List 

TMDL Name Waterbody segment Pollutant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

District Final TMDL for Organics and 
Metals in Broad Branch, Dumbarton 
Oaks, Fenwick Branch, Klingle Valley 
Creek, Luzon Branch, Melvin Hazen 
Valley Branch, Normanstone Creek, 
Pinehurst Branch, Piney Branch, Portal 
Branch, and Soapstone Creek (2004) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DDT 

PAH1 

PAH2 

PAH3 

Fenwick Branch 

Chlordane 

DDD 

DDE 

PAH1 

PAH2 

PAH3 

Klingle Valley 

Chlordane 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

Luzon Branch 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

Melvin Hazen Branch 

Chlordane 

Heptachlor epoxide 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

Pinehurst Branch 

Chlordane 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 
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Table 3 - 2. MS4 WLAs Moved to Category 3 in 2014 303 (d) List 

TMDL Name Waterbody segment Pollutant 

 

 

 

 

 

 

 

District Final TMDL for Organics and 
Metals in Broad Branch, Dumbarton 
Oaks, Fenwick Branch, Klingle Valley 
Creek, Luzon Branch, Melvin Hazen 
Valley Branch, Normanstone Creek, 
Pinehurst Branch, Piney Branch, Portal 
Branch, and Soapstone Creek (2004) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Piney Branch 

Arsenic 

Copper 

Zinc 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

Portal Branch 

Chlordane 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

Soapstone Creek 

DDD 

DDE 

DDT 

PAH1 

PAH2 

PAH3 

The MS4 WLAs remaining for the six TMDL studies for which impairment listings were updated by the 

2014 303(d) list are summarized in Table 3 - 3 below:    

Table 3 - 3. MS4 WLAs Remaining for TMDL Studies for Which Impairment Listings 
Were Updated in 2014 303(d) List 

TMDL Name Waterbody segment Pollutant 

District TMDL for Organics and Metals in 

the Anacostia River and Tributaries 

(2003) 

 

 

Fort Dupont 
Arsenic 

Lead 

 

Hickey Run 

 

Chlordane 

DDE 

PAH1 
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Table 3 - 3. MS4 WLAs Remaining for TMDL Studies for Which Impairment Listings 
Were Updated in 2014 303(d) List 

TMDL Name Waterbody segment Pollutant 

 

 

 

 

 

 

 

 

District TMDL for Organics and Metals in 

the Anacostia River and Tributaries 

(2003) 

 

Hickey Run 

PAH2 

PAH3 

Nash Run 

Arsenic 

Chlordane 

Dieldrin 

Heptachlor Epoxide 

Lead 

PAH1 

PAH2 

PAH3 

Pope Branch 

Chlordane 

DDE 

Heptachlor Epoxide 

Lead 

PAH1 

PAH2 

PAH3 

Watts Branch - Lower 
Chlordane 

Dieldrin 

Watts Branch - Upper 
Chlordane 

Dieldrin 

 

 

District Final TMDL for Organics and 

Metals in Kingman Lake (2003) 

 

 

Kingman Lake 

Arsenic 

Chlordane 

DDT 

Lead 

PAH1 

PAH2 

PAH3 

District TMDL for Organics, Metals 

and Bacteria in Oxon Run (2004) 
Oxon Run 

Lead 

Dieldrin 

Organics and Metals in Battery 

Kemble Creek, Foundry Branch, and 

the Dalecarlia Tributary (2004) 

 

 

Dalecarlia Tributary 
Dieldrin 

Heptachlor Epoxide 

Battery Kemble Creek Lead 
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Table 3 - 3. MS4 WLAs Remaining for TMDL Studies for Which Impairment Listings 
Were Updated in 2014 303(d) List 

TMDL Name Waterbody segment Pollutant 

District Final TMDL for Organics in 

Tidal Basin and Washington Ship 

Channel (2004) 

 

Tidal Basin None 

Washington Ship Channel None 

District Final TMDL for Organics and 

Metals in Broad Branch, Dumbarton 

Oaks, Fenwick Branch, Klingle Valley 

Creek, Luzon Branch, Melvin Hazen 

Valley Branch, Normanstone Creek, 

Pinehurst Branch, Piney Branch, 

Portal Branch, and Soapstone Creek 

(2004) 

Dumbarton Oaks 

Chlordane 

Dieldrin 

Heptachlor Epoxide 

Fenwick Branch 

DDT 

Dieldrin 

Heptachlor Epoxide 

Klingle Valley 
Dieldrin 

Heptachlor Epoxide 

Luzon Branch 

Chlordane 

Dieldrin 

Heptachlor Epoxide 

Melvin Hazen Branch Dieldrin 

Pinehurst Branch 
Dieldrin 

Heptachlor Epoxide 

Piney Branch 

Chlordane 

Dieldrin 

Heptachlor Epoxide 

Lead 

Portal Branch 
Dieldrin 

Heptachlor Epoxide 

Soapstone Creek 

Chlordane 

Dieldrin 

Heptachlor Epoxide 

3.2.3 Development of the MS4 WLA Tracking Database 

The TMDL and MS4 data described above was input into an MS Access database. The MS Access database 

serves as a centralized data storage and model input tool. Data from the database is utilized in all 

evaluations of progress compliance analysis.    

3.2.3.a Mapping the MS4 WLAs 

A critical aspect of tracking and implementing TMDLs and MS4 WLAs is identifying the area where each 

MS4 WLA applies. This is important for multiple reasons. First, loads must be calculated over a certain 
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area that has specific land cover and land use characteristics, so these areas must be accurate in order to 

ensure that loads are accurate for modeling purposes. Second, BMPs and other stormwater management 

measures that reduce loads are implemented at specific locations, and the load reductions achieved by 

these BMPs must be assigned to the correct TMDLs and MS4 WLAs. Last, progress towards meeting 

TMDLs and MS4 WLAs must be monitored, and data from stormwater outfalls must be linked to specific 

watersheds for which TMDLs and MS4 WLAs exist in order to help track progress. 

In order to identify the physical location to which TMDLs and MS4 WLAs apply, the TMDL watersheds 

were mapped in GIS. The large number of TMDL studies completed over a 12 year period by the five 

different agencies cited earlier, along with differences in available datasets, modeling approaches, and 

documentation complicates the task of tracking TMDLs and MS4 WLAs and the area they were designed 

to control . In addition, refinements over time in mapping the MS4 system have led to i mproved MS4 

coverages and sewershed/watershed delineations relative to those used in earlier TMDL studies. Thus, 

updated mapping using the most recent data was completed to identify the locations of TMDL watersheds 

and where MS4 WLAs apply on the ground. In addition, better identification of impervious surfaces 

(streets, alleys, sidewalks, parking lots, etc.) provides better characterization of runoff from each TMDL 

watershed. 

Mapping TMDLs and MS4 WLAs on the ground was complicated by the differences in historical TMDL 

development in the District. Specifically, TMDL development and modeling differed depending on the 

type of waterbody for which the TMDL was developed. TMDL studies have been completed for four 

different types of waterbodies in the District:   

¶ Mainstem waterbodies (the Anacostia and Potomac Rivers and Rock Creek). 

¶ Small tributaries to the mainstems (e.g., Hickey Run, Texas Avenue Tributary, and other small 

tributaries in the Anacostia watershed; Battery Kemble Creek, Dalecarlia Tributary, and F oundry 

Branch in the Potomac watershed; and Soapstone Creek, Klingle Valley, and other small 

tributaries in the Rock Creek watershed). 

¶ Other waterbodies that are not small tributaries but which are hydraulically connected to the 

mainstems (e.g., Tidal Basin and Ship Channel; the C&O Canal; and Kingman Lake). 

¶ Chesapeake Bay segment-sheds (a set of four segments representing Potomac and Anacostia 

drainage areas in the District).  

Based on these water body distinctions, there were multiple drainage area delineations and varying 

representations of MS4 areas vs. non-MS4 areas in the District within the TMDL inventory ï and 

sometimes even within the same waterbody, depending on the TMDL. This led to the development of 

overlapping GIS data layers for the different waterbody types described above. In addition, it also caused 

ramifications for TMDL implementation, because, in some cases, more than one TMDL was developed for 

the same pollutant(s) in the same waterbodies. For example, the 2003 Watts Branch TSS TMDL and the 

2007 and 2008 Anacostia Watershed TMDLs for TSS and BOD and nutrients have MS4 WLAs for 

nitrogen, phosphorus, and TSS. In addition, the Districtôs Phase II WIP for the Chesapeake Bay TMDL 

established MS4 WLAs for the same pollutants, including MS4 WLAs for segments that overlap the 

Anacostia River and Watts Branch. Thus, the District has multiple different sets of requirements for TSS, 

TN and TP within the same watersheds.  These overlaps must be reconciled in order to effectively 

consolidate implementation planning. Accurate mapping of the different watershed boundaries allows 

identification of where each of these MS4 WLAs applies, and thus implementation planning can proceed. 

By identifying where each MS4 WLA applies, load reduction through BMPs can be applied to any MS4 

WLA that applies at the location where the BMP is implemented. Thus, if a BMP is located in Watts 

Branch, it can provide a load reduction credit for both the Watts Branch TSS MS4 WLA and the 

appropriate Chesapeake Bay segment TSS MS4 WLA. Similarly, a BMP in the Anacostia mainstem can 
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receive load reduction credit for the Anacostia TSS and nutrients MS4 WLAs, as well as the appropriate 

Chesapeake Bay segment TSS and nutrient MS4 WLA. 

3.3 Watershed and Sewershed Delineation 

It was necessary to delineate watersheds and sewersheds to identify where MS4 WLAs and nonpoint 

source LAs apply on the ground. In addition, by identifying the spatial extent of each TMDL watershed 

and sewershed, it is possible to calculate the current pollutant loads being generated, plan for the 

implementation of BMPs in specific locations, track the load reduction from BMP implementation, and 

evaluate load reduction to track progress towards meeting applicable MS4 WLAs and LAs. 

A summary of the watershed and sewershed delineation process and the ramifications of these 

delineations with respect to modeling and the development of the Consolidated TMDL IP is provided 

below. A full discussion of the methods and results of the watershed and sewershed delineation process is 

provided in Appendix D,  Technical Memorandum: Sewershed and Watershed Delineations  to the Final 

Comprehensive Baseline Analysis Report document (DDOE, 2015).  

3.3.1 Delineation of TMDL Watersheds and Sewersheds 

Delineation of the watersheds and sewersheds to which the original TMDLs and MS4 WLAs were 

intended to apply was not well documented, nor was it consistent from TMDL to TMDL. The original 

TMDLs included a wide variety of documentation on the delineation of TMDL watersheds and 

sewersheds. In some cases, the original GIS files showing the delineations were identified, while in other 

cases, only maps or tables containing summaries of drainage areas were available. 

Because of the lack of high quality, consistent data, and in order to ensure that the TMDL watershed and 

sewershed delineations reflected the most recent data the collection system, new delineations were 

developed for use in the IP Modeling Tool and the Consolidated TMDL IP. The delineation of drainage 

areas was largely based on DC Office of the Chief Technology Officer (OCTO) GIS coverages (topography 

and stream-lines) and a DC Water geodatabase that includes sewer pipes and outfalls. Instead of using 

automated Digital Elevation Model (DEM) techniques, delineation was done manually in order to account 

for the complexities of delineation in an urban landscape. Other GIS coverages and aerial imagery were 

used where needed to support delineation.  

All land areas within the District were included in the delineation. The major categories of drainage area 

delineations needed to categorize land within the District and to match established WLAs and LAs are 

shown in in Figure 3-1 and include:  

MS4 Areas : These areas represent land in the District that drains to the separate storm sewers.  

CSS Areas : These areas represent land that drains to the combined sewer system (CSS) that borders 

the MS4 area. While it is important to note the existence of the CSS areas, these areas will not be 

included in the IP Modeling Tool since they are not included under the MS4 permit  requirements.  

Direct Drainage (DD) Areas : These areas represent areas that are not served by the MS4 or CSS 

systems.  These areas are typically parks that border streams and rivers.  

Additional delineations of the MS4 and DD areas were necessary in order to establish the areas that 

currently have an established TMDL. These areas exist at various spatial scales, including: 

¶ Chesapeake Bay Watershed Segments: These areas represent the areas that have a WLA under the 

Chesapeake Bay TMDL. This represents the coarsest level of delineation for the District. A map of 

the Chesapeake Bay Segments is presented in Figure 3-2. 
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¶ Mainstem Watersheds: These areas represent the watersheds draining to the Anacostia, Rock 

Creek and Potomac River. These major watersheds at typically divided into upper and lower 

segments, and a middle segment for the Potomac River. This is shown in Figure 3-3. 

¶ Tributary and Other Small Waterbody Watersheds: These areas represent the watersheds 

draining to the small tributaries that have TMDLs, as well as other small waterbodies (such as the 

Washington Ship Channel and Kingman Lake) that are not tributaries but which also have 

TMDLs. This is shown in Figure 3-4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3-2. Chesapeake Bay Delineations 
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Major categories of drainage delineations/watersheds used in the Consolidated TMDL IP  

After initial delineations were completed, a series of QA/QC steps were taken to ensure that the 

delineations were both accurate relative to current information on the extent of the MS4 system, while 

also reflecting the sewer and watersheds as they were originally delineated in the TMDL studies. QA/QC 

included tabulation of areas from the original TMDLs (either through evaluation of model input files on 

sewer/watershed areas or tables of these areas in TMDL-related documents) and comparison of these 

areas to areas of the updated delineations from the geodatabase. QA/QC also included visual comparison 

of the watershed and sewershed boundaries between maps from the TMDL documents, GIS files from the 

original TMDL modeling, and current delineations. In several cases, discrepancies were found between 

the sewershed and watershed delineations completed for the original TMDLs and the delineations based 

on updated data. These discrepancies were resolved through further research into the original TMDL 

data, review of topography and other outside mapping data, and engineering judgment. Corrections to 

delineations and/or assignments of loads were made where necessary.   

Another QA/QC check involved the comparison of areas from the current geodatabase with areas in the 

original TMDLs. In general, areas agreed within + 20 percent, which was deemed to be acceptable for this 

type of exercise with multiple delineations. However, several subsheds, including seven (7) small 

tributaries and the ANATF -MD Chesapeake Bay segment shed, had discrepancies of more than 20 

percent. A discussion of these discrepancies, along with a discussion of how the discrepancies were 

resolved, is provided in Table 6 of Appendix D, Technical Memorandum: Sewershed and Watershed 

Delineations  to the Final  Comprehensive Baseline Analysis Report (DDOE, 2015).  

3.3.2 Impact of Watershed and Sewershed Delineations on Modeling 

One ramification of the differences between the watershed and sewershed delineations in the original 

TMDLs and the updated watershed and sewershed delineations is that loads calculated from these 

updated areas will not match the loads calculated for the original TMDLs. Because load is a function of 

runoff, which in turn is dependent on the contributing drainage area, changes in area inheren tly impact 

loads. However, any changes in loads due to changes in land areas delineated for the TMDLs reflect the 

actual current conditions in that watershed/sewershed using the most updated data. This greatly 

increases confidence in the IP and its ability to affect changes in the watersheds and sewersheds that will 

lead to meeting applicable MS4s and improving water quality in District waterbodies.  

3.4 BMPs 

BMPs are a critical component of the Consolidated TMDL IP because they are the means by which load 

reduction is achieved. BMP information is an important input into the IP Modeling Tool, which allows 

evaluation of the potential impact of BMPs and meets the permit requirement to use modeling to 

demonstrate progress of how each applicable WLA will be attained. Development of the Consolidated 

TMDL IP and use of the IP Modeling Tool required data for both existing and future proposed BMPs. 

Data on existing BMPs were used to calculate current conditions/ existing load reductions to help 

determine current status re lative to achieving WLAs. Data on future proposed BMPs were used to develop 

scenarios that ñclose the gapò between current conditions and MS4 WLAs, thus informing the 

implementation plan to address those WLAs.   

In order to assemble the required data, existing BMPs were catalogued, categorized and quantified. 

Additional information on BMP effectiveness necessary for current condition analysis and scenario 

modeling was compiled through research.  The following subsections address the various steps conducted 

to compile the BMP information required to perform these modeling exercises.  



Consolidated TMDL Implementation Plan ð Revised Draft August 2016 
 

                        Page | 37 

3.4.1 Database of Existing BMPs 

A comprehensive database of existing BMPs was developed for use in the IP Modeling Tool. The BMP 

database includes information on BMPs (such as BMP type, spatial locations, ownership, information on 

area treated and/or volume managed, and other data) that provided input data for the IP Modeling Tool 

and was used to calculate load reductions to evaluate current conditions.  

3.4.1.a Data for Existing Structural BMPs 

In order to develop a comprehensive database of existing structural BMPs in the District, existing BMP 

data were compiled from multiple sources, including the existing DOEE BMP Tracking Database; 

RiverSmart Communities and RiverSmart Homes spreadsheets; Green Roofs spreadsheet; data reported 

by federal agencies, including GSA, the District of Columbia Army National Guard, U.S. Army Installation 

Management Command, National Park Service, and National Zoological Park; data from the DC Water 

Clean Rivers Project (DCCR); and a dataset that includes all BMPs operated by the District Department of 

Transportation (DDOT).  

Data from these sources existed in multiple formats, used different schema, and had variable degrees of 

completeness and accuracy. Therefore, rigorous QA/QC was performed on the data from these different 

sources to ensure that the required database fields were populated consistently. Critical data tracked in 

the database includes BMP identification information, BMP type, drainage area controlled, build date, 

and locational information. Data were reviewed to remove duplicate records and evaluate the 

reliability/accuracy of information for each record. Questions regarding whether individual BMPs 

included in the database had actually been built, as well as issues with reported drainage areas, were 

resolved through specific QA/QC steps. In particular, issues regarding reported drainage areas were 

resolved through a GIS analysis that led to recommended modifications to reported drainage areas for 

some BMPs (for more information on this issue and the recommendations, see Appendix F, Technical 

Memorandum: BM Ps and BMP Implementation  to the Final Comprehensive Baseline Analysis Report, 

DDOE, 2015). Any missing spatial location information for individual BMPs was also researched and 

updated through the use of several methods, including the Districtôs Master Address Repository (MAR) 

geocoder, a list of previously researched locations from internal DOEE documentation, and a manual 

geocoding process. A full discussion of the development of the BMP database is provided in Appendix F, 

Technical Memorandum: BMPs and B MP Implementation  to the Final Comprehensive Baseline Analysis 

Report  (DDOE, 2015).  

It should be noted that the BMP database represents the best estimate of BMPs that were currently in 

place at the start of the project (i.e., October, 2013). It is intended that the BMP database will be updated 

periodically as better information becomes available on historic/existing BMPs, as well as when new 

BMPs are implemented. Specific efforts are planned with the goal of verifying and improving information 

on existing BMPs. This should allow better characterization of the current conditions for future iterations 

of the BMP modeling. 

3.4.1.b Data for Existing Non-Structural BMPs 

Data on existing non-structural BMPs (i.e., existing stormwater management activities and other 

stormwater control practices) were also collected. Unlike data collected for structural BMPs, which were 

basically consistent for the different structural BMP types, data for non -structural BMPs were more 

individualized. This was necessary because the methods and calculations for quantifying the load 

reduction impacts, and thus the data required for input into those methods and calculations differed with 

each non-structural BMP type. For example, stream restoration projects required length of stream 

restored, whereas street sweeping required information on specific street lengths and locations that had 

been swept at least 26 times per year. Thus, the data required to implement the load reduction 
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calculations for each non-structural BMP type were identified based on the research conducted to 

determine the BMP effectiveness for that BMP (see Section 3.4.2 below). This research informed the data 

collection needs for each BMP.  

Note that sufficient information was not available to quantify the load reduction achieved by all existing 

non-structural BMPs ï even for those for which load reduction methodologies were available (see Section 

3.4.2 below on BMP effectiveness for a discussion of load reduction methodologies for non-structural 

BMPs). In some cases, even when appropriate methodologies for quantifying load reduction were 

identified, insufficient information was collected to allow quantification of that load reduction. For 

example, load reduction calculation methodologies are available for IDDE and catch basin cleaning 

programs, but the information required to quantify the impacts of these BMPs is not currently collected 

within the District. Conducting the data collection necessary to quantify the impacts of these BMPs is 

among the implementation actions proposed in the Consolidated TMDL IP. Should the required 

information be collected in the future, the impact of these BMPs will be modeled in the IP Modeling Tool 

and used to evaluate progress towards meeting WLAs.             

3.4.2 BMP Effectiveness 

In addition to the cata loging and quantification of existing BMPs, methods were needed to quantify the 

impacts of those BMPs. Thus, additional research was conducted to determine ñBMP effectivenessò data 

that could be used in the IP Modeling Tool. A review of structural and non -structural BMP information 

was undertaken to help develop load reduction methods for the various BMPs that either exist or are 

planned for use in the District. For structural BMPs, standard load reduction methods include load 

reduction efficiency and volum e reduction efficiency approaches. Identifying methods to account for load 

reductions from non -structural BMPs was not as straightforward because there is no standard accounting 

method for non -structural BMPs. Therefore, research into non-structural BMPs was done on an 

individual basis.    

The literature review for the load reduction efficiency approach for structural BMPs began with an 

evaluation of the International Stormwater BMP Database (2013) to determine if it could be used to 

develop pollutant percent removals. Linear regression analysis of both local and national paired BMP data 

for inflow and outflow concentrations returned extremely poor fits, and thus this data source was deemed 

unusable for this purpose. An additional literature review was under taken to identify peer reviewed 

journals and previously approved Watershed Implementation Plans (WIPs) that studied the pollutant 

removal efficiency of structural BMPs. Data were abundant for some pollutants (e.g., nutrients, TSS, fecal 

coliform), less abundant for other pollutants (e.g., copper, lead, zinc, BOD), and minimal to non -existent 

for the remaining pollutants (arsenic, mercury, organic toxics). Based on this data gap for organics, 

additional research was undertaken to identify literature that foc used on using TSS as a surrogate for 

organics. This research led to the use of linear partitioning theory to determine the pollutant removal 

efficiency for particle bound pollutants without literature based removal rates. The end result was a look -

up reference table that included load reduction efficiency numbers for every pollutant/BMP combination. 

The IP Modeling Tool uses this look-up table to determine the load reduction efficiency that should be 

applied in its calculations of load reduction associated with a specific pollutant/BMP combination.  

The literature review for the volume reduction efficiency approach was primarily focused on the volume 

reduction efficiencies documented in ñRecommendations of the Expert Panel to Define Removal Rates for 

New State Stormwater Performance Standardsò developed by Schueler and Lane (2012) for the 

Chesapeake Bay Programôs Urban Stormwater Work Group (CBP Work Group).  The CBP Work Group 

approach developed nutrient and sediment removal rates for composite categories of BMPs based on the 

amount of runoff treated or reduced. The removal rates are presented as BMP removal rate adjustor 

curves based on runoff depth managed (i.e., treated or reduced) per impervious acre. This research was 
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used to inform BMP-specific volume reduction modeling efforts using SWMM. The end result of the 

research and modeling of volume reduction efficiency is a series of curves for that can be used to evaluate 

the load reduction of a specific pollutant (as a percentage) based on the retention depth of that BMP. The 

IP Modeling Tool uses these curves to determine the load reduction that should be applied in its 

calculations of load reduction through the application of a specific volume -retention BMP to a specific 

pollutant.   

A literature review was also conducted to help develop load reduction methodologies for non-structural 

BMPs. The literature review focused on identifying non -structural BMPs for which load reduction impacts 

could be quantified, either directly or indirectly. The literature review  consisted of research of primary 

and secondary literature (i.e., review of other literature reviews), and, in many cases, follow up 

communications with the authors of the primary literature. The literature review resulted in a series of 

methodologies that allowed the load reduction impacts of selected non-structural BMPs to be evaluated. 

These load reduction methodologies were included in the IP Modeling Tool. In combination with the data 

on non-structural BMPs included in the BMP database (see subsection 3.4.1.b on Data for Existing Non -

Structural BMPs above), these methodologies allowed the load reduction of non-structural BMPs to be 

modeled.  

It should be noted that quantifiable load reduction methodologies could not be developed for many non-

structural BMP types ï for example, for source control, public outreach and education, or pollution 

prevention. While the impacts of these non-structural BMPs are not quantifiable, they are still critical 

components of stormwater management and control, and they are an important part of the Consolidated 

TMDL IP strategy to reduce pollutant loading and meet MS4 WLAs. Research into quantifying the 

impacts of non-structural BMPs will be ongoing, and updates to non-structural BMPs can be made in the 

future should addition al information become available.      

A complete summary of the various structural and non -structural BMP load reduction methods and the 

BMP literature review is provided in Appendix F, Technical Memorandum:  BMPs and BMP 

Implementation to the Final Comprehensive Baseline Analysis Report (DDOE, 2015).   

3.5 Water Quality Data ς MS4 and Ambient 

Ambient water quality and biological monitoring data used to support impairment listings and the 

development of the TMDLs was also collected and compiled. These data may be useful in tracking the 

sources of the original impairment listings, as well as in identifying potential candidate waterbodies for 

de-listing. Evaluation of the Districtôs current monitoring program (developed under a parallel effort to 

the IP) will also help to identify specific monitoring locations that can be used to evaluate MS4 WLA 

implementation. These topics are discussed in more detail in  Section 7.3, Monitoring . 

Knowledge of current and historical water quality and stream biological conditions data is helpful in 

assessing the current condition of a waterbody relative to a previously identified impairment.  Where 

sufficient data are available, the current data will  be reviewed alongside the historical data to assess 

whether the waterbody is still impaired by the pollutant for which the MS4 WLA was developed. This type 

of comparative analysis will help to determine the strategy for addressing the MS4 WLA in that 

watershed.  

In addition to evaluating current conditions versus historical impairments, identifying existing 

monitoring locations can help to establish plans for tracking activities to address MS4 WLAs. For 

example, if water quality or biological monitoring st ations already exist in a watershed which has a MS4 

WLA, then results from the existing station can be used to track progress for addressing that MS4 WLA. 

The District has been implementing wet weather monitoring programs in association with its municipal 

separate storm sewer (MS4) permit since 2000 when its first permit was issued. Within each watershed, 
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DOEE has selected outfalls that are representative of the MS4. Samples from these outfalls reflect end-of 

pipe runoff concentrations from MS4 sources discharging to waterbodies.  

The monitoring stations used since 2000 are shown in Table 3-4 and Figure 3-5 below. The Districtôs 

2004 MS4 permit established a rotating schedule for monitoring wet weather discharges to the Anacostia 

River, Rock Creek, and the Potomac River. Monitoring each year occurred only in one of the watersheds 

so that each watershed was monitored once every three years.  Three wet events were sampled at all 

locations for the designated watershed each year. Storm events are chosen given the following criteria: at 

least 0.1 inch of precipitation, 72 hours since the last storm, and one month since the last collection at a 

specific site. From 2000 through 2011, samples were collected by grab method, except for those that could 

be analyzed in the field. From 2012 and on, time-composite samples were collected, except for those that 

could be analyzed in the field. 

Table 3 - 4. Stormwater Outfall Monitoring Locations, 2000-2012  (Source: EDC 2006) 

A. Anacostia River Sub Watershed Monitoring Sites 

1. Stickfoot Sewer (Suitland Parkway)-2400 block of Martin Luther King, Jr. Ave., SE, near Metro bus entrance. 

2. O St. Storm Water Pump Station - 125 O St., 125 O SE-just outside front gate at O St. Pump Station 

3. Anacostia High School/Anacostia Recreation Center - corner of 17th St. and Minnesota Ave. SE 

4. Gallatin & 14th St., NE-across from the intersection of 14th St. and Gallatin St. in a large outfall 

5. Varnum and 19th Place, NE-2100 Block of Varnum St. 

6. Nash Run-intersection of Anacostia Drive and Polk St., NE. 

7. East Capitol St.-200 Block of Oklahoma Ave., NE. 

8. Ft. Lincoln-Newtown BMP-in the brush along the side of New York Ave. West (coming into city) after the bridge. 

9. Hickey run-33rd and V Streets, NE. 

B. Rock Creek Subwatershed Monitoring Sites 

1. Walter Reed (Fort Stevens Drive). 

2. Military Road and Beach Drive. 

3. Soapstone Creek (Connecticut Avenue and Albemarle Street). 

4. Melvin Hazen Valley Branch (Melvin Hazen Park and Quebec Street). 

5. Klingle Valley Creek (Devonshire Place and 30th Street). 

6. Normanstone Creek (Normanstone Drive and Normanstone Parkway). 

7. Portal Dr. and 16th St. 

8. Broad Branch. 

9. Oregon and Pinehurst. 

C. Potomac River Subwatershed Monitoring Sites 

1. Battery Kemble Creek-49th and Hawthorne Streets, NW. 

2. Foundry Branch-at Van Ness and Upton Streets, NW in the park. 

3. Dalecarlia Tributary-Van Ness Street and Dalecarlia Parkway. 

4. Oxon Run-Mississippi Avenue and 15th Street, SE. 

5. Tidal Basin-17th Street and Constitution Avenue, NW. 
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Table 3 - 4. Stormwater Outfall Monitoring Locations, 2000-2012  (Source: EDC 2006) 

6. Washington Ship Channel-Washington Marina parking lot, SW. 

7. C and O Canal-Potomac Avenue and Foxhall Road, NW. 

8. Archbold Parkway. 
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Figure 3-5. MS4 Monitoring Sites in Washington DC 
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Table 3 - 5 shows the list of parameters that were analyzed from 2000 through 2011.  

Table 3 - 5. Parameters Analyzed Outfall Discharge Monitoring Samples, 2000-2011. (Source: Apex 
Companies 2012) 

Grab Samples Field Analysis 

¶ VOCs ¶ SVOCs ¶ Residual Chlorine 

¶ Cyanide ¶ Pesticides and PCBs ¶ Dissolved Oxygen 

¶ Total Phenols ¶ Metals ¶ pH 

¶ Oil & Grease ¶ Nutrients ¶ Temperature 

¶ Fecal Coliform ¶ BOD5, Chlorophyll a ¶ Flow  

¶ Fecal Streptococcus ¶ TSS, TDS, Hardness, TOC  

¶ E-Coli ¶ Dioxin   

Starting in 2012, the wet weather discharge monitoring was implemented in a slightly revised format (the 

interim program) based on the revised MS4 permit (finalized in 2012). Interim monitoring stations are 

shown in Table 3 - 6. For the interim program, the sampling protocols changed to include time -

composited samples for certain parameters and the number of stations monitored was reduced to two per 

watershed (to be monitored each year) for efficiencyôs sake while a new monitoring program is being 

developed. Pollutants included in the interim monitoring program are summarized in Table 3 - 7. 

Table 3 - 6. Required Interim Monitoring Stations (Source Table 5, MS4 Permit) 

A. Anacostia River Sub Watershed Monitoring Sites 

1. Gallatin Street & 14th Street N.E. across from the intersection of 14th St. and Gallatin St. in an outfall (MS-2)  

2. Anacostia High School/Anacostia Recreation Center ς Corner of 17th St and Minnesota Ave SE  

B. Rock Creek Subwatershed Monitoring Sites 

1. Walter Reed -- Fort Stevens Drive -- 16th Street and Fort Stevens Road, N.W. at an outfall (MS-6)  

2. Soapstone Creek -- Connecticut Avenue and Albemarle Street N.W. at an outfall (MS-5)  

C. Potomac River Subwatershed Monitoring Sites  

1. Battery Kemble Creek-49th and Hawthorne Streets, N.W. at an outfall (MS-4)  

2. Oxon Run-Mississippi Avenue and 15th Street, S.E. into Oxon Run via an outfall (MS-1)  

 

Table 3 - 7. Parameters Analyzed in Outfall Discharge Monitoring Samples, 2012-2013 (Source: Apex 
2012) 

GRAB SAMPLES COMPOSITE SAMPLES FIELD SAMPLES 

VOCs SVOCs Residual Chlorine 

Cyanide Pesticides/PCBs Dissolved Oxygen 

Coliform Metals (As, Cu, Cr, Cd, Ni, Pb, Zn) pH 

E. Coli, Fecal Coliform, Fecal Streptococcus Nutrients Temperature 

Oil and Grease BOD5, Chlorophyll a, COD Flow  

Total Phenols TSS, TDS, Hardness, TOC  

 Dioxin   

Section 5.1 of DOEEôs revised MS4 permit (first issued in 2011 and modified in 2012) includes the 

requirement to design a revised monitoring program. At a minimum, t he permit requires a minimum  
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small set of parameters to be monitored (Table 3 - 8). The monitoring sites and protocols are currently in 

development and will be completed in 2015. 

Table 3 - 8. Parameters to be Monitored for Outfall Discharge as 
Part of Revised Program, 2015 (Source: MS4 Permit, Table 4) 

E. coli  Lead  Total Suspended Solids  

Total nitrogen  Zinc  Arsenic 

Total phosphorus  Trash Copper 

3.6 Existing WIPs/TMDL IPs 

Multiple plans that address watershed restoration or TMDL implementation have been developed for 

District waterbodies. These plans will be reviewed to identify relevant information, such as watershed 

data, historical discussions on impairments and TMDL dev elopment, implementation strategies, 

implementation tracking and accounting methods, and implementation quantification.   

The list of plans to be reviewed included: 

¶ Anacostia River Watershed Implementation Plan ( DDOE, 2012) 

¶ Oxon Run Watershed Implementatio n Plan (DDOE, 2010) 

¶ Rock Creek Watershed Total Maximum Daily Load Waste Load Allocation Implementation Plan 

(DDOE, 2005) 

¶ Rock Creek Watershed Implementation Plan (DDOE, 2010) 

¶ Chesapeake Bay TMDL Phase I Watershed Implementation Plan for the District of Columbia 

(DDOE, 2010)  

¶ Chesapeake Bay TMDL Phase II Watershed Implementation Plan for the District of Columbia 

(DDOE, 2012) 

¶ Anacostia River Watershed Restoration Plan and Report (multiple authors, 2010)  

¶ Anacostia Watershed Trash Reduction Plan (DDOE, 2008)  

3.7 QA/QC Procedures 

A Quality Assurance Project Plan (QAPP) (specifically, Quality Assurance Project Plan Consolidated 

Total Maximum Daily Load (TMDL)  Implementation Plan and Monitoring Program , DDOE, 2014) has 

been prepared to document the quality assurance procedures and processes that will be undertaken to 

ensure the quality of the data and analytical methods used in the project. The QAPP focuses on the use of 

secondary data, and includes discussions and procedures for identifying metadata on the data used for the 

project (e.g., identifying any QA/QC procedures used in collecting the original data) and documenting the 

data sources, the intended use of the original data, and any caveats to the original data collection. The 

QAPP also focuses on procedures to document and validate pollutant loading calculations, including 

establishing baseline pollutant loads and pollutant load reductions, as well as BMP pollutant removal 

efficiencies and the effectiveness of non-structural BMPs in reducing pollutant loads. This  was important 

in establishing load reduction strategies that meet the project objectives. The QAPP also established and 

assessed data quality objectives for these data prior to their use in the modeling .    
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4. Model Development 

4.1 Introduction 

A major component of the development of the Consolidated TMDL IP was the development of an 

Implementation Plan Modeling Tool to track and account for pollutant load generation and load 

reduction across the District. The IP Modeling Tool, which was based on a modified version of the Simple 

Method, was designed to use a single, consistent modeling approach for analysis of all of the pollutants of 

interest that have MS4 WLAs. The application of this consistent modeling approach made the tracking of 

pollutant loads:  

¶ Consistent, despite the different pollutants, watersheds, and modeling approaches of the original 

TMDLs;  

¶ Reflective of current conditions;  

¶ Transparent; and  

¶ Easy to understand. 

The process undertaken to evaluate modeling needs for the Consolidated TMDL IP and develop the IP 

Modeling Tool are described below.  

4.2 Modeling Requirements 

In order to address all of the needs of the Consolidated TMDL IP, it was necessary for the selected 

modeling tool to meet the following requirements:  

¶ Calculate and track pollutant loads and reductions spatially and temporally by watershed, 

catchment (a defined MS4 drainage area), pollutant, or other specification;  

¶ Estimate a baseline of current pollutant loads as well as estimate pollutant load reductions 

achievable via various BMP implementation scenarios; 

¶ Tabulate loads on an annual basis but be able to represent the daily expression of the TMDL; 

¶ Account for site-specific characteristics of watersheds and catchments such as land use, land 

cover, and soil type; 

¶ Quantify pollutant load reductions associated with various IP scenarios, including the 

implementation of the District stormwater management regulations over defined time periods;  

¶ Incorporate spatial changes over time to the Districtôs land use/land cover and BMP 

implementation and their effect on pollutant loads and reductions;  

¶ Evaluate progress towards WLA compliance by comparing current and future condition pollutant 

loads with benchmarks and milestones; 

¶ Utilize a GIS component to allow spatial visualization of modeling scenarios;  

¶ Be user-friendly and not require expert knowledge of modeling concepts to run the modeling tool 

and understand the output;  

¶ Be adaptive so that future information can be incorporated into the tool as knowledge and data 

sources improve; and 
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¶ Be linked directly with input data sources (such as the BMP database) to allow for continuous or 

periodic updates as sources are updated. 

4.3 Model Selection 

A review of many potential modeling tools was undertaken to determine the most appropriate model to 

use for developing the IP Modeling Tool for use in developing the Consolidated TMDL IP. The review 

focused on the ability of different modeling options to meet the modeling needs and requirements, and 

included evaluation of many of the models used to develop TMDLs in the District. The Modified Version 

of the Simple Method (CWP and CSN, 2008), which was developed to calculate annual or seasonal runoff 

volumes and loads in urbanized areas and small watersheds, was selected for the IP Modeling Tool to 

calculate runoff and pollutant loads from land -based sources. Because only wet-weather surface flows and 

loads will be modeled for the Consolidated TMDL IP, the Modified Version of the Simple Met hod was 

found to be very well suited to calculate the annual or seasonal runoff volumes and loads needed for this 

effort. The Modified Version of the Simple Method also accommodates the calculation of the daily load 

expression for TMDLs. In addition, the M odified Version of the Simple Method has been broadly applied 

in the greater Chesapeake Bay area to support MS4 and TMDL planning studies. Many states, including 

Maryland, Virginia, New York and New Hampshire, recommend use of the Simple Method or the 

Modi fied Version of the Simple Method for stormwater management purposes. Finally, the Simple 

Method was among the models applied to generate stormwater loads and, in particular, direct drainage 

loads, in several of the District TMDL studies. Therefore, use of the Modified Version of the Simple 

Method represented continuity with at least some of the previous TMDL modeling done in the District.  

More information on model selection can be found in Appendix A, Technical Memorandum: Model 

Selection and Justificati on to the Final Comprehensive Baseline Analysis Report document (DDOE, 

2015).  

4.4 Description of the Modified Version of the Simple Method 

The Simple Method was originally developed at the Metropolitan Washington Council of Governments by 

Schueler (1987) using local (metropolitan Washington area) stormwater data collected under EPAôs 

Nationwide Urban Runoff Program, or NURP. The Modified Version of the Simple Method was developed 

by CWP and the Chesapeake Stormwater Network in order to specifically incorporate the runoff 

characteristics of turf and forest cover, as well as hydrologic soil groups, into the modeling (CWP and 

CSN, 2008).  

The Modified Version of the Simple Method is described by the following two equations:  

Ὑ
    

 ὃ (1) 

ὒ Ὑ ὅ ςȢχς (2) 

Where:  

 R = Runoff volume, typically expressed in acre-feet 

 P = Precipitation, typically expressed in inches 

 Pj = Precipitation correction factor, typically 0.9  

Rvc = Composite runoff coefficient    

A = Area of the catchment, typically expressed in acres 

L = pollutant load, typically expressed in pounds  
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C = Flow-weighted mean pollutant concentration, typically expressed in mg/l  

A unit conversion factor of 12 is used for inches for precipitation, and 2.72 is used for the 

combination of acres for area and mg/l for pollutant concentration (Note: a separate 

conversion factor of 1.03E-3 MPN is used for E.coli concentrations).  

As described above, the four main inputs to the Modified Version of the Simple Method are rainfall (used 

to determine P above), runoff coefficients (used to determine Rvc above), drainage areas (used to 

determine A above), and EMCs (used to determine C above). Each of these inputs is discussed separately 

in the following sub -sections. 

4.4.1 Rainfall 

Precipitation, which is quantified through rainfall, drives the generation of runoff and pollutant loads. The 

calculation of runoff and pollutant loads with the Modified Ver sion of the Simple Method is typically 

based on annual rainfall totals. For the purposes of the Consolidated TMDL IP, the long term record 

(1948-2013) annual average rainfall depth at Ronald Reagan Washington National Airport (40.0 inches) 

was used to calculate the average runoff and pollutant loads.  

While the Consolidated TMDL IP modeling is based on the annual average rainfall depth, the IP Modeling 

Tool can accommodate alternative rainfall regimes to assess different planning conditions or global 

climat e change by simply replacing the rainfall depth in the runoff equation.  

More information on the methodology for developing rainfall  inputs for the modeling can be found in 

Section 3.5.a of Appendix A, Technical Memorandum: Model Selection and Justificati on to the Final 

Comprehensive Baseline Analysis Report document (DDOE, 2015).   

4.4.2 Runoff Coefficient 

The runoff coefficient, Rvc, used in the modeling is a composite value that represents the fraction of 

rainfall that is converted to runoff for the area bein g modeled. Because the areas being modeled are 

comprised of different proportions of different land use types, a composite runoff coefficient is calculated 

to represent the combination of different land use types in the area being modeled. The reference runoff 

coefficients for different soil groups and land use types recommended for use in the Modified Version of 

the Simple Method are summarized in Table 4 - 1. As shown in the table, all impervious areas have a 

runoff coefficient of 0.95. This reflects the fact that most rainfall that falls on impervious surfaces 

becomes runoff. On the other hand, turf and forest areas tend to have much lower runoff coefficients, and 

generate less runoff. The under lying hydrologic soil group (HSG) for turf and forest areas has a strong 

influence on runoff generation, and is differentiated accordingly.  

Table 4 - 1. Reference Runoff Coefficients 

Soil Group Impervious Turf Forest 

HSG A Soils 0.95 0.15 0.02 

HSG B Soils 0.95 0.20 0.03 

HSG C Soils 0.95 0.22 0.04 

HSG D Soils 0.95 0.25 0.05 

As described above, composite runoff coefficients were developed for each TMDL segment. These 

composite runoff coefficients are developed based on weighting the relative occurrence of each soil and 

land cover type, and the appropriate runoff coefficient. In the MS4 area, the runoff coefficients for the 

TMDL waterbodies range from 0.43 to 0.86. In the direct drainage areas, which are predominantly 

parkland areas, the runoff coefficients for the TMDL waterbodies range from 0.06 to 0.47.  
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More information on the methodology for developing the runoff coefficient for the modeling can be found 

in Section 3.5.c of Appendix A, Technical Memorandum: Model Selection and Justificati on to the Final 

Comprehensive Baseline Analysis Report document (DDOE, 2015).   

4.4.3 Drainage Areas 

Drainage area (A) in the Modified Version of the Simple Method describes the physical extent of the 

sewershed or watershed included in the runoff and pollutant load calculation. For the Consolidated TMDL 

IP, the applicable areas are the MS4 and direct drainage areas that are assigned WLAs or LAs in the 

TMDL studies. Because of the complexity of the original TMDL modeling, different TMDL studies used 

different logic for determining the areas to which that TMDLôs MS4 WLAs and nonpoint source LAs 

apply. The differences in modeling and consequent identification of MS4 and nonpoint source areas 

included in the TMDLs were particularly important with respect to mainstems versus small tributaries 

and other waterbodies. Therefore, understanding the delineation and extent of watersheds and 

sewersheds from the original TMDLs was of critical importance to identifying where MS4 WLAs and 

nonpoint source LAs apply on the ground. It was also important to understand the most updated 

information on the MS4 sewersheds, because current MS4 delineations did not always match up exactly 

with the delineations used in the original TMDLs. One potential reason for this discrepancy is that the 

writers of the original TMDLs did not have access to the sewers geodatabase that has subsequently been 

developed to help track the MS4 and CSS areas in the District. Use of this sewers geodatabase was critical 

in the development of updated MS4 and unsewered area delineations.   

The delineation of TMDL watersheds and sewersheds through the use of the most current data on the 

MS4 system resulted in several changes to watersheds and sewersheds relative to those used to develop 

the original TMDLs. Some of these changes were due to an updated understanding of the sewer system 

and of where flows discharge.  In other cases, errors in the original assignment of areas to watersheds and 

sewersheds were corrected. Finally, in several cases, the logic for assigning WLAs and LAs to specific parts 

of the watersheds was modified to accommodate the way that WLAs and LAs were assigned in the original 

TMDLs.  

More information on the methodology for drainage areas for the modeling can be found in Section 3.5.d 

of Appendix A, Technical Memorandum: Model Selection and Justificati on to the Final Comprehensive 

Baseline Analysis Report document (DDOE, 2015). 

4.4.4 Event Mean Concentrations (EMCs) 

EMCs are used to develop the flow-weighted mean pollutant concentrations ( C) used in conjunction with 

runoff calculations to develop pollutant load estimates. Several parallel lines of investigation were used to 

identify the appropriate set of EMCs to support application of the IP Modeling Tool. These included:  

¶ A review of the EMCs used to develop TMDLs in the District.  

¶ A review of EMCs reported in literature for various land use classes.  

¶ An evaluation of District MS4 monitoring data to develop District -specific EMCs. 

Analysis of the EMCs used in the original TMDLs showed that EMCs used in District TMDLs were 

typically developed from local monitoring data, although in a few cases, other data (such as data from 

Maryland and/or literature values) were used. Several different sets of EMCs developed at different times 

for different purposes were used in the TMDLs. Because EMCs used in the original TMDLs were not 

consistent from one TMDL to the next, and they d id not reflect the most updated available data, potential 

options were explored to develop updated EMCs for use in the modeling. One option was to develop land 

use-based EMCs. If different EMCs could be related to different land use types, this would be helpful in 
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targeting BMP implementation for the land use types with high EMCs for a given pollutant.  A literature 

review was conducted to develop land use based EMCs. These land use based EMCs were then compared 

to MS4 monitoring data from the District to e nsure that they were representative of pollutant 

concentrations from the Districtôs MS4 system. However, it was determined that literature-derived land 

use-based EMCs cannot consistently predict EMCs from the monitoring data. Therefore, land use-based 

EMCS were not used in the modeling.  

As an alternative, recent District MS4 monitoring data was reviewed to develop updated District -specific 

EMCs, including analysis to determine if watershed/basin -specific EMCs could be developed. Based on 

this analysis, it was determined that a mixture of methods would be used to develop EMCs for different 

pollutants. Because the average concentration of the pooled MS4 outfall monitoring data for TSS, TN, TP, 

bacteria, BOD, Oil & Grease, zinc, arsenic, copper, and lead compared very well with the EMCs used in 

District TMDL studies, District MS4 outfall monitoring data was used to develop EMCs for these 

pollutants. Further, for some parameters for which updated EMCs can be developed from MS4 

monitoring data, the monitoring dat a was sufficient to develop EMCs at the watershed/basin level (i.e., 

Anacostia, Rock Creek, and Potomac watersheds). This was done for BOD, Oil and Grease, TSS and Zinc. 

For all other pollutants, insufficient monitoring data exists to develop updated EMCs.   Therefore, the 

recommendation for organic compounds, arsenic and mercury is to use the original EMCs applied to 

develop TMDLs in the District.  

A summary of the recommended EMCs to be applied in the IP Modeling Tool is presented in Table 4-2.  

Table 4 - 2. EMCs Used in the IP Modeling Tool 

Pollutant Units EMC Value Source of EMC 

TN mg/l 3.32 From monitoring data 

TP mg/l 0.38 From monitoring data 

TSS (Anacostia) mg/l 73 From monitoring data 

TSS (Rock Creek) mg/l 60 From monitoring data 

TSS (Potomac) mg/l 42 From monitoring data 

FC MPN/100ml 13,639 From monitoring data 

BOD (Anacostia) mg/l 35.93 From monitoring data 

BOD (Rock Creek) mg/l 23.67 From monitoring data 

BOD (Potomac) mg/l 28.08 From monitoring data 

Oil&Grease 
(Anacostia) 

mg/l 3.65 From monitoring data 

Oil&Grease (Rock 
Creek) 

mg/l 4.15 From monitoring data 

Oil&Grease 
(Potomac) 

mg/l 3.35 From monitoring data 

Arsenic ug/l 1.54 From monitoring data 

Copper ug/l 52.88 From monitoring data 

Lead ug/l 15.94 From monitoring data 

Mercury ug/l 0.19 From TMDL 

Zinc (Anacostia) ug/l 120.92 From monitoring data 

Zinc (Rock Creek) ug/l 101.73 From monitoring data 

Zinc (Potomac) ug/l 100.90 From monitoring data 

Chlordane ug/l 0.00983 From TMDL 
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Table 4 - 2. EMCs Used in the IP Modeling Tool 

Pollutant Units EMC Value Source of EMC 

DDD ug/l 0.003 From TMDL 

DDE ug/l 0.0133 From TMDL 

DDT ug/l 0.0342 From TMDL 

Dieldrin ug/l 0.00029 From TMDL 

Heptachlor Epoxide ug/l 0.000957 From TMDL 

PAH1 ug/l 0.6585 From TMDL 

PAH2 ug/l 4.1595 From TMDL 

PAH3 ug/l 2.682 From TMDL 

TPCB ug/l 0.0806 From TMDL 

More information on the methodology for developing EMCs for the modeling can be found in Section 

3.5.a of Appendix D, Technical Memorandum: Selection of Event Mean Concentrations (EMCs) to the 

Final Comprehensive Baseline Analysis Report document (DDOE, 2015). 

4.5 Additional Pollutant Load Model Components 

In addition to modeling pollutant loads through runoff using the Modified Version of the Simple Method, 

the Consolidated TMDL IP also evaluates in-stream erosion and trash loading. These components of the 

modeling are described below.  

4.5.1 Estimating In-stream Erosion 

Stream erosion is common in urban environments. It occurs when the balance between stream flow and 

stream bank conditions becomes poor due to excess stormwater runoff. The net amount of sediment 

eroded from native bed and bank material and accumulated sediments contributes to the TSS load. 

While in -stream erosion can be an important part of the TSS load, District TMDLs do not account for 

stream erosion in a consistent manner, and it is not accounted for at all in some TMDLs. In addition, the 

TSS TMDLs are not always in agreement on whether in-stream erosion should be considered a point 

source or a non-point source. This has implications on the accounting of loads for meeting WLAs or LAs. 

Therefore, it was important to incorporate a consistent method for estimating in -stream erosion into the 

IP Modeling Tool. A literature review was undertaken to determine potential approaches for 

incorporating in -stream erosion into the tool. A number of approaches were identified for estimating the 

rate of sediment load from in -stream erosion, and the portion of the in -stream erosion that contributes to 

the downstream sediment yield. In -stream erosion can be estimated using different methods. However, 

when results developed using these methodologies were compared to the in-stream erosion loads from the 

existing TMDLs, there was little agreement between the two data sets. Because of the conflicting 

information on in -stream erosion, several assumptions were incorporated into the IP Modeling Tool, 

including:  

¶ In -stream erosion sediment load was calculated using an empirical equation developed by MDE 

that correlates in-stream erosion to imperviousness, but the equation was scaled to allow for an 

assessment of the stream degradation potential developed by CWP (see Appendix C, Technical 

Memorandum: Stream Erosion Methodology to the Final Comprehensive Baseline Analysis 

Report document (DDOE, 2015) for a full discussion of this equation).  

¶ A sediment delivery ratio was applied to estimate the sediment yield from upland in -stream 

erosion sources to the mainstem rivers and the Chesapeake Bay. 
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¶ When calculating sediment loads and sediment load reductions for meeting the Chesapeake Bay 

TMDL, in -stream erosion was included as part of the MS4 load. 

¶ When calculating sediment loads and sediment load reductions for meeting the local TMDLs, in -

stream erosion was included as part of the direct drainage load.  

As additional data on in -stream erosion is collected and more clarity on accounting for in -stream erosion 

is provided by the regulatory agencies, it may be possible to establish better methodologies to account for 

and calculate the loads from in-stream erosion. Until such time though, the accounting and calculation 

methods described above will be utilized in the IP Modeling Tool.  

More information on the analysis of in -stream erosion and the development of the methodology for 

calculating the in -stream erosion sediment load incorporated into the IP Modeling Tool can be found in 

Appendix C, Technical Memorandum: Stream Erosion Methodology to the Final Comprehensive 

Baseline Analysis Report document (DDOE, 2015). 

4.5.2 Accounting for Trash Loads 

The Trash TMDL that was developed for the Anacostia Watershed requires a different method for 

accounting for trash than can be accommodated through a runoff-based model like the Modified Version 

of the Simple Method. The IP Modeling Tool accounts for trash generation using land use-based loading 

factors developed specifically for this TMDL. The calculation of the trash load in any given watershed or 

subwatershed requires information on land use and stream length. Both land use and stream length were 

obtained from DC OCTO GIS coverages, with the latter a derivative of the stream line coverage.  

MS4 loadings in the District are calculated based on land use and the loading rates described in the Trash 

TMDL report (MDE and DDOE, 2010). Nonpoint source loadings from direct drainage in the District are 

calculated based on linear stream distance and the loading rates also described in the Trash TMDL report.  

4.6 Development of the Modeling Tool 

Once the appropriate modeling framework was selected, it was developed into an IP Modeling Tool that is 

used to track and account for pollutant load generation and load reduction across the District. The Tool 

consists of three parts:  

¶ Runoff Module: calculates the runoff volume using the Modified Version of the Simple Method  

¶ Pollutant Load Module: calculates the pollutant loads using EMCs, stream bank erosion 

calculations, and/or  tra sh load rates in conjunction with runoff volume from the runoff module 

described above 

¶ BMP Module: consists of the current BMP inventory and the BMP pollutant load reduction 

efficiencies in order to calculate load and runoff reductions provided by the BMPs  



Consolidated TMDL Implementation Plan ð Revised Draft August 2016 
 

                        Page | 52 

 

Figure 4-1. Conceptual Model of IP Modeling Tool  

The Runoff and Pollutant Load modules are based on the runoff and pollutant loading calculations 

discussed in the Description of the Modified Version of the Simple Method section above. The BMP 

Module is discussed below. 

4.7 BMP Module 

The BMP Module of the IP Modeling Tool integrates the current inventory of BMPs and assigns a 

reduction efficiency to each BMP in order to calculate the runoff volume and pollut ant load removed on 

an annual or seasonal basis. 

4.7.1 BMP Inventory 

A BMP database inventory was developed to capture all of the necessary information on existing 

structural and non -structural BMPs, including the type of BMP and its location. For structural BMP s, 

other important information captured in the database included the drainage area controlled by each BMP, 

while for non -structural BMPs, other information was used to indicate the extent of the BMPôs impact. 

Modeling capabilities for 13 structural BMPs were included in the model, as were several non-structural 

BMPs, including stream restoration, street sweeping, catch basin cleaning, impervious surface removal, 

and coal tar sealant removal. 

4.7.2 BMP Efficiencies 

Extensive research was conducted to develop pollutant removal rates for both structural and non-

structural BMPs. This involved analysis of the International Stormwater BMP database, the Chesapeake 

Bay Expert Panel Reports, as well as other literature, to review existing data on pollutant removal percent 

efficiency rates. In addition, curves that relate runoff retention to load reduction were developed. Finally, 

because of the paucity of research on the removal rates for toxics and some metals, partition coefficients 

were applied that relate the removal of particle bound pollutants such as metals and toxics to the removal 

of TSS. This research provides information that can be used to evaluate how individual BMPs remove 

pollutants. Once pollutant removal rates  for each individual BMP type were developed for each pollutant 

type (to the extent that this was possible) ï either through direct pollutant removal efficiency, through 

runoff retention, or through the relationship with TSS using a partition coefficient, these removal rates 
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can be used in the IP Modeling Tool to evaluate the impact of BMPs currently being implemented in the 

District, as well as to evaluate future load reduction scenarios. The decision tree depicted in Figure 4-2 

below is used to determine the approach for modeling load reductions from any individual structural or 

non-structural BMP. The first step is to determine if the BMP retention volume is known. If the retention 

volume is known, then the next step is to determine if the BMP is a rain barrel or a new tree (trees are 

considered BMPs because they help retain runoff). If the BMP is a rain barrel or a new tree, the lumped 

average annual reduction is used for the rain barrel or tree, respectively. The lumped average annual 

volume reduction was determined through an analysis of the canopy size and stormwater interception 

capacity of typical trees in the District , and, for rain barrels, an analysis of typical barrel size and usage 

(including how often rain barrels are drained).  

If the BMP is not a rain barrel or a new tree, then the runoff reduction curves are applied. Runoff 

reduction curves were developed for the major categories of retention-based BMPs, including 

bioretention, permeable pavement, infiltration trenches, cisterns, and green roo fs. The efficiency of these 

BMPs is commensurate with the amount of runoff volume that can be retained by the BMP. For example, 

a BMP designed to retain runoff from a 0.5-inch storm provides less annual volume reduction than a BMP 

designed to retain runoff  from a 1-inch storm.  

The BMP retention volume is not known for many of the existing BMPs because historically this was not 

an attribute documented during the permitting process. This is a particular problem for BMPs 

implemented before 2013, when the new stormwater regulations came into effect and retention volume 

was required to be reported as part of the permit application. Additionally, some BMPs, such as filters and 

wet ponds, do not provide runoff retention capacity, but provide load reductions only. I f the BMP 

treatment volume is not known, then the next step is to determine if the BMP has a prescribed load 

removal, and if so, to apply this load reduction. A prescribed load removal refers to a load reduction 

methodology that is based on the design parameters of the BMP.  This type of load removal applies to 

stream restoration, street sweeping, catch basin cleaning, impervious surface removal, and trash 

reduction strategies, which require information such as the length or area of restoration to calculate  the 

appropriate annual load removal. If the BMP does not have a prescribed load removal, then the percent 

reduction efficiency values are applied for that BMP. Percent reduction efficiencies were researched for 

each of the 13 BMP categories and for all 22 pollutants. The result of this research is a lookup matrix with 

an efficiency value for each BMP and pollutant combination. The percent reduction efficiencies apply 

uniformly to each BMP category, regardless of how a BMP was designed. As a result, they are regarded as 

being the least precise in terms of annual load removal estimates. 

 
Figure 4-2. BMP Load Reduction Method Selection 






























































































































































